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REPORT 

OF 

THi; SECRETARY OF THE NAVY. 



Washington City, D. 0., 
Navy Department, November 30, 1877. 

Sir : I have the honor to submit the regular annual report of the con- 
dition and operations of the Navy Department. 

The Navy consists of 67 steam and 23 sailing vessels, 23 ironclads, 2 
torpedo, 1 ferry, and 26 tug boats. The tonnage and displacement of 
each vessel will appear in an accompanying table, and the following 
statement is deemed necessary to a full understanding by Congress of 
the present condition of the Navy. 

The foreign and ocean service is performed by six squadrons, com- 
posed as follows : 

European Squadron, under command of Bear- Admiral William E. 
Le Roy : Trenton, flag-ship ; Yandalia, Marion, Alliance, Gettysburg, and 
Despatch, the latter being assigned to special service in connection with 
the United States embassy at Constantinople. 

Asiatic Squadron, under command of Rear- Admiral Thomas H. 
Patterson : Tennessee, flag-ship, Kearsarge, Ashuelot, Monocacy, Alert, 
Ranger, and Palos. The Tennessee has been ordered home, her cruise 
having expired, and will probably return through the Suez Canal. She 
will be superseded by the Monongahela. 

North Atlantic Squadron, under command of Rear- Admiral Ste- 
phen D. Trenchard: Powhat in, flag-ship, Plymouth, Ossipee, Swatara, 
Enterprise, and Huron. 

The Huron was wrecked on November 24, 1877, on the coast of North 
Carolina, at a point near Nags Head. She sailed from New York under 
instructions to make a scientific reconnaissance of the coast of Cuba, and 
arrived at Hampton Roads on the 17th November. On the morning of 
the 23d she left Hampton Roads, and shortly after 1 o'clock a. m. of the 
next day struck upon the beach and was wrecked. She encountered a 
moderate gale and a heavy sea from the eastward, but being in good 
condition, well manned, and with her engines and machinery in perfect 
order, it is believed she could have encountered the storm without harm 
if she bad remained out in the open sea. She had one hundred and 
thirty-two officers and men on board, thirty-four of whom were saved, 
f and the remaining ninety-eight lost, including the commander. I have 
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organized a court of inquiry to investigate all the facts connected with 
this unfortunate event, and will make it the subject of a special com- 
munication to Congress when the result is ascertained. 

South Atlantic Squadron, under command of Commodore E. T. 
Nichols: Hartford, flag-ship, and Essex. 

North Pacific Squadron, under command of Bear-Admiral Alex- 
ander Murray : Pensacola, flag-ship, and Lackawanna. To prevent an 
anticipated outbreak of the Indians, the Lackawanna was recently sent 
to Puget's Sound, and, after having assured a peaceful adjustment of all 
impending difficulty, has returned to San Francisco. 

South Pacific Squadron, under command of Bear- Admiral George 
H. Preble : Omaha, Onward, and Adams. 

The following are employed as receiving-ships : 

Colorado and Vermont, at New York ; Franklin, at Norfolk ; Wabash, 
at Boston ; Wyoming and Belief, at Washington ; Independence, at 
Mare Island ; and St. Louis, at League Island. 

The following as training-ships : 

Minnesota, at New York ; Constitution, at Philadelphia ; Saratoga, 
at Norfolk; Dale, as instruction-ship at Annapolis; St. Mary's, as 
marine-school ship at New York, and Jamfestown as marine-school ship 
at San Francisco. 

The following are in ordinary : 

Niagara, at Boston; Susquehanna, Shenandoah, and Supply, at New 
York ; Congress, Kansas, and Sabine, at Kittery ; Narragansett, Saco, 
Nyack, and Cyane, at Mare Island; Shawmut and Savannah, at Norfolk; 
Yantic and Frolic, at Washington. The Savannah is fitted for an ord- 
nance store-ship. 

The following are laid up: 

Florida, at New London; Iowa, at Boston; Lancaster, at Kittery; 
Brooklyn, at New York ; Worcester and Juniata, at Norfolk ; Iroquois, 
at Mare Island ; aud Constellation, used as practice-ship, at Annapolis. 

The following are on the stocks : 

Connecticut and Pennsylvania, at Boston ; Java and New York, at 
New York ; and New Orleans, at Sackett's Harbor. 

The following are undergoing repairs: 

Bichmond and Wachusett, at Boston ; Alaska, at New York; Benicia 
and Tuscarora, at Mare Island; Ticonderoga, at Kittery; and Canan- 
daigua, at Norfolk. 

It is estimated that the cost of these repairs will be about as follows: 
Bichmond, $126,000; Alaska, $100,000 ; Benicia, $70,000; Ticonderoga, 
$90,000; Canandaigua, $60,000; Wachusett, $50,000; and Tuscarora, 
$28,000, making an aggregate of $524,000. These vessels will be ready 
for sea, it is believed, during the present fiscal year. 

The following are in progress of construction : Quinnebaug, at League 
Island; Galena, at Norfolk; Mohican, at Mare Island; and Nipsic, at 
Washington. 
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The Quinnebaug will be soon ready for sea. The Galena and Nipsic 
are progressing as rapidly as possible. Work on the Mohican has been 
suspended to await the action of Congress. 

The following are so much decayed as to be unfit for repairs or com- 
pletion: Connecticut, Iowa, and Pennsylvania, at Boston; Java and 
Susquehanna, at New York; Congress, Kansas, and Sabine, at Kittery; 
Worcester and Shawmut, at Norfolk ; Saco, Nyack, and Cyane, at Mare 
Island ; Frolic, at Washington ; and New Orleans, at Sacket's Harbor. 

The Michigan is in commission on Lake Erie, in readiness to render 
such assistance as the commerce of the lakes may require. The Talla- 
poosa is used as a dispatch vessel between Washington, Norfolk, League 
IsJand, New York, Newport, New Loudon, Boston, and Kittery. The 
Bio Bravo was sent up the Bio Grande River more than a year ago, and 
remaius there, anchored at Brownsville, from which place she cannot 
now proceed either up or down stream in consequence of the shallow- 
ness of the water. She can, therefore, ouly render sach assistance to 
that exposed frontier as could be afforded by a local fortification with the 
same number of men and guns, or by transferring the men for military 
service on shore in case of necessity. The New Hampshire is now lying 
at Port Royal. The Santee is used as a gunnery ship at Annapolis ; 
the Jamestown as a marine school-ship at San Francisco, under act of 
Congress June 20, 1874; the Pawnee for storing coal at Port Royal ; 
the Guard for astronomical service in the Atlantic; and the Onward as 
a .store-ship at Callao. 

The following twelve iron-clad vessels are in commission and partial 
commission : 

Ajax, Catskill, and Lehigh, at Sandy Point, James River ; Canonicus, 
at New Orleans; Montauk, Passaic, Saugus, aud Wyandotte, at Wash- 
ington ' x Nahant, at League Island ; Manhattan and Mabopac, at Norfolk ; 
and Nantucket, at Annapolis. These vessels have to be kept in fresh 
water when not in actual service, in consequence of the injury they re- 
ceive from barnacles and oysters when exposed for any length of time 
to the salt water of the ocean. They are unfit for sea-service, and are 
only useful for harbor and coast defense. In case of an attack by an 
enemy upou any of the commercial cities lying on our coasts, they 
would be of incalculable value for this purpose. They have no power 
to move against head seas, inasmuch as,beiugonly about twelve inches 
out of water, every sea breaks over them. It is not deemed best to keep 
them all in commission for sea-service, but merely in such condition, 
and at such convenient places in fresh water, as will hold them in read- 
iness for active employment at any time when ueeded. 

The following are in ordinary : 

Camanche, at Mare Island; Dictator and Jasou, at League Island. 

The following are in progress of construction : 

Amphitrite, at Wilmington, Delaware ; Miantonomoh and Puritan, 
at Chester, Pennsylvania; Monadnock, at Vallejo, California; and Ter- 
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ror, at Philadelphia. The work on the Amphitrite, Puritan, and Terror 
has been suspended in consequence of contracts therefor having been 
made when there was no money in the Treasury which could be ex- 
pended for that purpose. 

The Colossus is o.n the stocks at New York, but having been built of 
white-oak timber, is so decayed* as not to be worth completing. The 
Massachusetts is in the same condition at Kittery ; and the Oregon also 
at Boston. The Roanoke was transferred in part payment for work on 
the Puritan, bjr contract of March 3, 1877, which was suspended for 
reasons herein stated. The Severn was also transferred for work ou the 
Puritan, by arrangement previous thereto. 

The Manhattan is in dock at Norfolk, undergoing repairs, which, it is 
estimated, will cost about $3,000 ; and the Mahopac is at the same place, 
also needing and awaiting repairs. 

Both of the torpedo-boats are in commission ; Intrepid at New York, 
and Alarm, recently at Newport, but now under orders for Wash- 
in ton. 

The following tug-boats are in ordinary : 

Cohassett, at Boston; Pilgrim, at League Island ; Rescue, at Wash- 
ington; Sorrel, at League Island ; and Speedwell, at Kittery. The lat- 
ter has recently returned from a voyage to Halifax, under charge of 
Prof. S. F. Baird, United States Fish Commissioner. 

The following are laid up : 

Standish, at Norfolk ; Spuyten Duy vil, at New York ; and Blue Light, 
at New London. 

The Oatalpa is in running order at New York ; Emerald at Kittery ; 
Fortune at Norfolk; Glance at League Island; Jean Sands at Norfolk ; 
Leyden undergoing repairs at Boston, at an estimated cost of $10,000; 
Mayflower and Wyandank at Annapolis ; Monterey at Mare Island ; 
Nina performing torpedo duty at Newport ; Phlox in use at Naval 
Academy; Pinta attached to North Atlantic squadron; Rescue at Wash- 
ington ; Rocket undergoing repairs at New York, at an estimated cost 
of $500; Rose at Pensacola; Snowdrop at Norfolk; Triana under- 
going repairs at Washington, at an estimated cost of $6,000 ; Grape- 
shot at New York, and Seaweed at Port Royal. The Blue Light and 
Sorrel are completely worthless and unfit for repair. 

PERSONNEL. 

The active list of the Navy is composed of 1 Admiral, 1 Vice- Admiral, 
11 rear-admirals, one of whom, Rear- Admiral John Rodgers, is retained 
on the list, in addition to the 10 allowed by law, by reason of having 
received the thanks of Congress for gallantry ; 25 commodores, 50 cap- 
tains, 90 commanders, 80 lieutenant-commauders, 280 lieutenants, 100 
masters, 71 ensigns, 77 midshipmen, 43 cadet-midshipmen, and 213 cadet- 
midshipmen on probation at the Naval Academy, all of whom are offi- 
cers of the line. 
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Of the staff, there are 1 surgeon-general, 14 medical directors, 15 med- 
ical inspectors, 50 surgeons, 52 passed assistant surgeons, 44 assistant 
surgeons, 1 paymaster-general, 12 pay-directors, 13 pay-inspectors, 50 
paymasters, 30 pasted assistant paymasters, 20 assistant paymasters ; 1 
engineer-in-chief, 69 chief engineers, 97 passed assistant engineers, 43 
assistant engineers, 19 cadet- engineers, and 63 cadet-engineers on pro- 
bation at the Naval Academy ; 24 chaplains, 12 professors of mathe- 
matics, 1 secretary for the Admiral, and 1 for the Vice- Admiral ; 1 chief 
constructor, 10 naval constructors, 5 assistant constructors, and 9 civil 
engineers. 

The warrant officers consist of 54 boatswains, 59 gunners, 50 carpen- 
ters, and 41 saiimakers. There are also 45 mates in the service. 

There were in the service on the 24th day of November, 1877, 7,012 
enlisted men and boys. ' 

The retired list is composed of 41 rear-admirals, 26 commodores, 15 
captains, 13 commanders, 14 lieutenant-commanders, 6 lieutenants, 13 
masters, 5 ensigns, 2 midshipmen, 3 surgeons-general, 18 medical direct- 
ors, 1 medical inspector, 2 surgeons, 2 passed assistant surgeons, 5 as- 
sistant surgeons, 3 paymasters-general, 5 pay-directors, 3 paymasters, 
2 passed assistant paymasters, 2 assistant paymasters, 5 chief engineers, 
17 passed assistant engineers, 23 assistant engineers, 1 chief constructor, 
4 naval constructors, 7 chaplains, 4 professors of mathematics, 9 boat- 
swains, 5 gunners, 11 carpenters, and 12 saiimakers. 

The active-list is therefore composed of 829 officers of the line, 594 
officers of the staff, and 249 warrant-officers. 

The retired-list is composed of 135 officers of the line, 103 'officers of 
the staff, 27 warrant-officers, and 4 professors of mathematics. 

This statement of the condition and strength of the Navy is deemed 
necessary to enable Congress to adjust appropriations to the necessities 
of the service and the condition of the Treasury. 

An effective navy is a positive necessity ; but the main difficulty lies 
in deciding upon the point of efficiency to which it is expedient and 
proper to carry it. The leading nations of Europe have such close po- 
litical relations that the fear of disturbing the existiug balance of power 
is constantly communicating itself from one to the other, and thereby 
each is influenced to keep itself in readiness for any military or naval 
exigency that may arise. Hence the necessity for large standing armies 
anil extensive navies. But what they may do or not do, as it regards 
their intercourse with each other, whether in peace or war, does not 
directly concern us as a nation, and yet it has such indirec: relation to 
the United States, as one of the great powers of the earth, that our own 
policy must in some degree be influenced by theirs. 

Our situation — about midway between Europe and Asia — forbids any 
immediate or direct interference by the United States with the affairs of 
the nations possessing either of those continents. Nor is it reasonable to 
expect that, occupied as the European nations are, and are likely to 
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be for many years to come, with questions which seem inseparable 
from their relations with each other, they will find it to their interests 
to adopt an aggressive policy toward the United States. We may 
safely adopt such a course, therefore, with reference to our Navy as is 
dictated by our own domestic interests alone, separated, as they are, 
except by commercial intercourse, from those of other nations. 

Our constantly-increasing capacity to become one of the leading com- 
mercial nations, excites our national pride. Our agricultural produc- 
tions — the basis of our prosperity — already exceed those of any other 
country, and are rapidly increasing. In many ways our condition is a 
controlling one, both as it regards our example and the necessities 
of other nations supplied by our industry. Not only have we given 
respectability to labor, but, in various ways, have increased its produc- 
tiveness and value. In the mechanic arts we are unexcelled. Our min- 
eral wealth is inexhaustible, and already is its vast importance recog- 
nized in the fact that we are supplying American iron to British work- 
shops. The coal-fields of England are rapidly failing, on account of 
their immense depth, while ours are not only of incalculable extent, but 
near the surface. Everything, in fact, combines to show that we pos- 
sess a rapidly-growing internal commerce, which only needs the fostering 
care of the government to secure to it an ultimate development which 
cannot be surpassed by that of any other nation. During the last year 
the value of this commerce transported on the various lines of railroads 
was estimated at $18,000,000,000, and during the present year, in couse- 
quence of the increased product and value of grain, it will greatly exceed 
that. * 

As our internal commerce increases beyond our own power of con- 
sumption, the excess must either find a foreign market- or the loss falls 
upon the producer. All commercial nations understand this, and there- 
fore their efforts to secure foreign markets for their exports. The great- 
ness of Great Britain is in a considerable measure owing to the steadi- 
ness and consistency of her policy in this regard. There is no inlet in 
any sea where the vessels of her mercantile marine do not penetrate. 
Even at the present time, when our trade is slowly recovering from its 
paralysis and demanding additional means of supplying the wants of 
the thousands of meritorious artisans and workmen who are out of em- 
ployment, her merchants aud capitalists are actively engaged in making 
our foreign commerce tributary to their own by forcing us into depend- 
ence upon British vessels for the transportation of our surplus produc- 
tions. T1k y snatch the trade of a considerable portion of the Ameri- 
can continent from our hands. Brazil exports to England annually over 
$112,000,000 of her products, for which she receives in exchange nearly 
the same amount of imports. This trade is carried on by direct lines of 
communication and, in a great measure by steamships to which large 
government subsidies are paid ; while for the want of lines of steam 
communication between our Eastern cities^and Rio, our most expeditious 
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route to Brazil is by England. And that country has secured similar 
advantages to her merchants over ours, although not in the same de- 
gree, with regard to the trade all along the eastern and western course 
of South America, as well as that with China, Japan, and Australia. 
Of the exports from China, more than three times as much go to Great 
Britain as come to the United States, and with the imports the differ- 
ence is still greater. 

The policy of the Japanese Government, induced by influences adverse 
to our commercial interests, has secured to the English and French lines 
of steamers almost its entire trade, while an American line of steam-ves- 
sels from Yokohama to Shanghai has been compelled to withdraw. Aus- 
tralia exports about $240,000,000 a year, and imports nearly as much ; 
and almost this entire trade is carried on with England and her de- 
pendencies. 

The superiority which both England and Frauce have obtained over 
us with reference to this vast trade may be attributed in a large degree 
to the fact that each of these governments pays annually to its steam- 
lines between $4,000,000 and $5,000,000 in subsidies, while the Govern- 
ment of the United States has contributed to the superiority England 
has thus acquired by also paying subsidies to her steam-lines out of its 
own revenues. The result has been to increase the foreign over our 
domestic tonnage so steadily, since the close of the war, that our interest 
in ocean mercantile navigation is annually decreasing. Before the war 
our foreign export and import trade was carried on 100 per cent, more 
in American than in foreign vessels. Since the war it has been carried 
on 100 per cent, more in foreign than in American vessels. Until this 
condition of things is chaiiged, our commercial independence cannot be 
established upon such a basis as it deserves to be. 

While our Navy is not engaged in commerce, it is its important 
and neqpssary ally. It should be, at all times, ready to furnish it pro- 
tection in whatsoever sea it may be required. All the nations should 
understand that we are as ready to afford it this protection as we are to 
avenge an insult to our national flag. Without foreign commerce, we 
must sink into inferiority; and without a Navy amply sufficient for this 
purpose, all the profits of our surplus productions will be transferred 
from the coffers of our own to those of foreign capitalists. The rewards 
of oar own industry and enterprise belong to ourselves, and we cannot 
fully maintain our independence without their enjoyment. The profits 
of the American agriculturalists are as much their property as the lands 
which produce them, and those of the laborer and artisan, in all the 
spheres of life, should be held in as sacred regard. The government can- 
not withhold its fostering care from either without detriment to itself. 

Is our Navy in its present condition sufficient to furnish the necessary 
amount of protection to our commerce? If we consider our commerce 
at its present stage of development, or are content to leave it to be trans- 
ported abroad in foreign ships, and thus deprive the American producer 
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of the profits of bis labor, it may be sufficient. But if we are to take- 
the position among the commercial nations to which we are justly en- 
titled; if we are to secure to our own people the right to transport the 
products of their industry into whatsoever part of the world they may 
be demanded, so that the profits may be returned to increase the aggre- 
gate of our national wealth, then, in my opinion, it is not in such con- 
dition. There may be ships enough in number if they were all in proper 
repair to increase our squadrons to a sufficient size for this purpose. To 
put them all in repair, however, would require a larger expenditure than 
is practicable in the present condition of the Treasury, and probably 
larger than would be justifiable at any time until our revenue from cus- 
toms shall be sufficiently increased. As we may expect this from a 
gradual development of our commerce, so, as this occurs, we may 
gradually carry the Navy up to the poiut of necessary improvement; a 
point to be decided by the existing wants of trade. 

It is manifestly a national duty to keep the Navy in such coudition as 
to make it available iu the future for all the purposes for which it may 
be designed. Considering it in this light, the estimates for the ensuing 
year have been made with reference only to ordiuary expenditures, such 
as are absolutely necessary for repairs and limited construction. No 
new ships are estimated for, because that would involve an expenditure 
larger than the receipts into the Treasury yvill be likely to justify. Those 
now possessed and iu progress will be sufficient for all ordinary pur- 
poses in time of peace, and if, from any emergency not anticipated, a 
larger number of vessels should be demauded, the experience of the late 
war has proved that we must rely upon our mercantile marine for a 
supply of the material of a Navy whenever it is demanded. This mer- 
cantile marine depends, for its effectiveness and extent, upon the pro- 
tection given to commerce by the government, necessarily increasing 
with the increase of commerce. If we had steamship lines running di- 
rectly from our own ports to all the leading commercial ports in the 
world, they would not only increase our revenue, but render it more easy 
to improvise a navy in the event of an unexpected emergency. These 
vessels are constructed for speed, and can be easily converted to pur- 
poses of naval warfare. They will increase in number and importance 
as our capacity to give naval protection to our commerce increases, and 
hence we find one ground for the necessity of keeping our Navy in a con- 
dition to furnish this protection. 

The government, of course, contributes nothing directly toward build- 
ing up our mercantile marine, as vessels for that purpose are necessarily 
built in private shipyards. The enterprise of the owners of these is 
greatly to be commended, as some of the ships constructed at them are 
among the finest in the world. Those built at these yards for the gov- 
ernment are supposed to be equal to any of their class, but it is not 
conceded that they are either superior to or more economically con- 
structed than ships of the same class may be built at the government 
• 
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navy-yards. On© reason why heretofore it has cost more to build a ship 
at the latter than at the former yards has arisen ont of the fact that 
the government has paid the same wages for eight hoars of labor per 
day that private ship-builders have paid for ten hours; the latter ob- 
taining, therefore, one-fifth more labor per day thau the former. With 
this ineqnality removed, it is believed that ships may be built as cheap 
at the government as at private yards, and yet, at the same time, an 
increasing commerce will require the utmost energies of both. 

Our ships have been built without sufficient care as to the character 
of the timber of which they are composed. Some of them, only a few 
years old, already begin to show such signs of decay as to require fre- 
quent repair in consequence of the use of timber not properly seasoned. 
A live-oak ship will last several times as long as one built of white oak. 
We have now on hand some of these white oak ships so far decayed as 
to render it questionable whether it would not be bad economy to repair 
them. Authority is given by law to sell these when they shall have 
reached this condition ; but the consequence of such sales is that the 
proceeds are covered into the Treasury and are inapplicable to other 
naval purposes without reappropriation by Congress. If this were other- 
wise, and the value of ships so defective as not to be fit for repair could 
be applied to the improvement of those that are, our present Navy, 
though the number of its vessels would be somewhat reduced, could be 
made in a few years to consist of ships equal to any in the world of the 
same class. This, however, cannot be done without a change in the 
existing law governing the sale of public property ; and if this is done, 
it is considered important that it should be so changed as to prohibit 
the private sale of a vessel or other naval property under any circum- 
stances for less than its appraised value. Ships and other property 
have, in some instances, been privately sold for less than this value, 
and, therefore, for less than the actual worth was ascertained to be ; 
aud this practice ought neither to be recognized nor tolerated by law. 
If private sales were prohibited and the appraisement and price received 
required to be reported to the Secretary of the Treasury and by him to 
CoDgress, a sufficient check could be placed upon the operations of the 
Navy Department to establish its responsibility for the sums received 
aud for their proper disbursement. They could by this means be ap- 
plied to the improvement of the remaining ships, and the Treasury, to 
that extent, be relieved. 

But the relation the Navy sustains to our foreign commerce is not the 
only aspect in which it is necessary to consider it ; for although it is 
true that we shall not attack any foreign power, aud no foreign power 
is likely to attack us, either on land or sea, yet the nation is unwise 
which does not provide for possibilities in its future history. Howso- 
ever peaceful a nation shall be, it should not altogether ignore the idea 
that some time or other it may be forced to engage in war. 

The preseut conditiou of the Navy, relatively to other powers, has less 
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aggressive force than at any time during tbe past third of a century, 
except during the war, or less power to inflict serious injury upon the 
commerce of an enemy. Indeed, the fact cannot be concealed, and ought 
not to be, for it is well known to other nations, that third and even fourth 
rate powers, almost without exception, are superior to us in this respect. 

For some years past large sums have been expended in refitting a num- 
ber of vessels of the class known as " monitors." Perhaps, under the 
particular conditions and our* uncertain relations with another power, 
rebuilding them was not unwise, inasmuch as on our immediate coast, and 
within and adjacent to the Gulf of Mexico, they could be effectively 
employed in connection with other vessels, and for purposes it is not now 
pertinent to discuss. Apart from these monitors and a considerable 
amouut of material for construction now on hand, we have but little to 
show, comparatively, for these large expenditures. 

Three of the recently constructed vessels were of iron and uncased, a 
construction for many years discarded for cogent reasons. The other 
vessels recently constructed have, in general, fair models and ordinary 
speed, and will compare advantageously in rigidity, speed, and some 
other essential qualities, with those of tbe same class now constructed by 
the great naval powers. However little the government may desire to vie 
with the European nations in expensive naval construction, on account 
of its isolated position and the nature of our peaceful pursuits, it would 
seem that the Navy, whether regarded as the support of commerce or 
the means of national defense, should not be kept in its present condi- 
tion of inferiority. The least that should be done is that already sug- 
gested, to put the ships we have in as perfect condition as they are sus- 
ceptible of, and gradually hereafter, when the revenues shall be sufficient 
to justify it, build other ships, of such classes and styles of construction 
as our own and the experience of other nations shall warrant. Other- 
wise, great national interests may be endangered and humiliation brought 
upon us, even by inferior powers, in the event that any of them should 
be disposed to take advantage of our unprepared condition. 

This department has not ventured to propose an expensive, and what 
would, in all probability, prove an ineffective attempt to copy after, or 
to design and build, these costly vessels, which in commission are enor- 
mously expensive, and, whether in service or laid up, undergo rapid 
deterioration. It nas supposed that its duty would be discharged if it 
were permitted, as heretofore suggested, to put the vessels now owned 
in the best condition of which they are susceptible, so that by increas- 
ing the strength of our naval squadrons, and thereby giving protection to 
our commerce, we may hereafter be in a condition to enlarge the Navy 
to such extent as our national necessities shall require. Whenever the 
condition of the Treasury will justify appropriations for the purpose, it 
is supposed that, instead of the large and expensive ships which the 
European powers are now building, our necessities may be, in a great 
measure, if not entirely, met by well-constructed vessels, well-designed 
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and swift marine rams, and improved torpedo-boats, endowed with such 
qualities and bnilt in snch numbers, at comparatively small cost, as oar 
existing necessities may demand. Experiments in these are suggesting 
their great value as the means of aggressive warfare, and there is fair 
promise that they will, in the course of time, supersede the expensive 
naval architecture which so enormously swells the cost of some of the 
largest ships. Heavy armor-plated, gun-bearing vessels are not capa- 
ble of sea-service. They are suited for but little else than harbor de- 
fense, and may be likened to movable fortifications. And if it shall re- 
sult that the use of them shall be dispensed with to make place for im- 
proved ships, rams, and torpedo vessels, then the Navy can become 
sufficiently effective if supplied with fast-sailing and fast-steaming ves- 
sels of different classes, built, as they are now built elsewhere, to serve 
in time of peace as schools of instruction for our seamen, and in time of 
war to destroy the commerce of an enemy. Until these experiments are 
fully made it would be an improvident expenditure of public money to 
build large and expensive ships, or to go far beyond putting our present 
naval force in the best condition of which it is susceptible. Whenever 
Congress shall deem it expedient to direct such tests as shall develop 
tbe importance and value of these modes of construction, beyond those 
bow within reach of the department, no efforts will be spared to make 
them as effective as possible. 

ESTIMATES AND EXPENDITURES. 

The amount of appropriations applicable to the current expenses for 
the fiscal year ending June 30, 1877, were $14,488,974.33. The actual 
expenses during that period were $14,074,113.27. This, however, does 
not include the amount due to the officers and men of the Navy for 
the months of April, May, and June of that year, or the other items 
of the amount appropriated in the deficiency bill passed at the recent 
extra session of Congress, viz, $2,003,861.27. This, added to the afore- 
said sum expended, will make $16,077,974.54 chargeable to the expen- 
ditures of that year. As will appear elsewhere In this report, there are 
claims against the department, chargeable also to that year. These 
are submitted to Congress ; and whatsoever amount is appropriated 
therefor, added to the foregoing, will show the total current and other 
expenses of the year. Of the unexpended balance on hand June 30, 
1877, there remains $271,792.83 which stand to the credit of the Bureaus 
of Equipment and Recruiting, of Yards and Docks, of Ordnance, and 
of Navigation. 

The appropriations available for the present fiscal year, commencing 
July 1, 1877, are $13,592,932.90. The whole amount drawn from the 
Treasury from July 1 to November 1, 1877, is $5,343,037.40. Of this 
amount there is estimated to have been in the hands of paymasters and 
agents of the government on November 1, 1877, $876,953.53, besides 
$152,574.77 refunded, making a total of $1,029,528.30, which, deducted 
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from the amount drawn, will show the actual expenditure from July 1 
to November 1, 1877, to have been $4,313,509.10. 

The following statement will show the amount drawn and the amount 
chargeable to expenditure for each of the months since July 1, 1876: 

Exhibit of expenditure dhargeahle to Navy appropriations. 



Date. 



Appropriations for 1876-'77. 

1876. 

July 

August 

September 

October 

November 

December 

1877. 

January 

February 

March 

April 

May 

June 



Appropriationt far 1877-*78. 

1877. 

July 

August 

September 

October 



Drawn. 



$2, 438, 049 84 
1,661,6*1 14 
2, 304, 514 5J 
1, 475, 512 69 
1,410,557 90 
1, 262, 050 66 



1,363,814 13 

1,050,991 73 

1, S15, 548 86 

433, 279 93 

385, MK 40 

431,762 18 



15, 433, 665 98 



1, 584, 059 44 
1,022,070 04 
1, 344, 384 27 
1,392,523 65 



5, 343, 037 40 



Refunded. 



13. 260 50 
20, 425 43 
25, 124 75 
111,789 26 
18, 794 59 
63,636 33 



574, 916 94 
281,546 42 
tQ, 756 77 
112,697 00 
39,158 04 
27, 242 68 



1, 359, 552 71 



6,874 59 
13, 007 57 
17, 481 61 
115,211 00 



152, 574 77 



Expended. 



$2, 434, 788 34 
1,641,255 71 
2, 279. 385 77 
1, 363, 723 43 
1, 391, 763 31 
1, 198, 214 33 



788, 897 19 
769, 445 31 
1, 134, 792 09 
320, 582 93 
316,745 36 
. 404, 519 50 



14,074,113 27 



1,577,184 85 
1,009,062 47 
1,326,902 66 
1, 277, 312 65 



5, 190, 462 63 



1877. 

July 31. Appropriation warrant No. 301, 1878 $13,388,059 90 

July 31. Appropriation warrant No. 302, 1878 153, 000 00 

Naval asylum, Philadelphia, Pa., 1878 51,873 00 



NAVY-PENSION FUND. 



13,592,932 90 



The following is a statement of the number and yearly amount of 
pensions on the rolls June 30, 1877, and the amount which was paid 
during the fiscal year : 



Navy invalids 

Navy widows and others 

Total 



On roll Jone 
30, 1»77. 



1,722 
1,717 



3,439 



Annual amount 
of roll. 



$195, 748 33 
283,910 00 



479,658 33 



Amount paid 
for pensions 
during fiscal 
year ended 
Jane 30,1877* 



1200,227 13 
327,723 40 



527,950 5* 
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The estimates for the present fiscal year are $16,233,234.40, exclusive 
of $2,314,231, submitted for new buildings, repairs, and improvements 
at the several navy-yards, as will appear by the following table : 

Estimates. 

Pay of th© Navy. $7,350,000 00 

Pay of civil establishment in navy-yaids 239,734 50 

Ordnance and Torpedo Corps 633,386 00 

Coal, hemp, and equipment 1,000,000 00 

Navigation and navigation supplies 126,000 00 

Hydrographic work 60,300 00 

Naval Observatory, Nautical Almauac, &c 61,500 00 

Repairs and preservation of vessels V, 250, 000 00 

Steam-machinery, tools, &c 1,000,000 00 

Provisions and clothing, and small stores 1,330,660 00 

Repairs of hospitals and laboratories 51,200 00 

Surgeons' necessaries and naval-hospital funds 14d, 000 00 

Contingent expenses of department and bureaus 279,000 00 

Naval Academy 192,444 40 

8apport of Marioe Corps £71,970 50 

Naval asylum, Philadelphia, Pa 64,434 00 

Maintenance of yards and docks 574,605 00 

16,233,234 40 
To which may be added amount estimated and submitted for new 
bnildings, repairs, and improvements for navy-yards and stations 2, 314,231 00 

Total 18,547,465 40 

It is supposed that the appropriations for the preseut fiscal year were 
not designed by Congress to be applied to the construction of ships 
other than those in progress and contemplated at the time these appro- 
priations were made. With this understanding, the department has 
felt itself bound only to proceed with the construction of the Nipsic, at 
Washington, and the Galena, at Norfolk, both of which were in such 
condition that any further delay would impair their value and increase 
the cost of their final completion. It is hoped that the Nipsic will be 
finished and ready for sea within this fiscal year, and the Galena within 
three months thereafter. It is not contemplated to enter upon the 
building of any new ships within the year, or to proceed with the Mo- 
hican unless Congress shall direct it. The appropriations of the present 
fiscal year, therefore, will be applied to the ordinary expenses of the 
service and to such repairs of vessels as are reudered absolutely neces- 
sary. As to the latter, it is often impossible to estimate them until after 
the work of repairing has been begun. The removal of decayed timber 
which is visible, and which creates the necessity for repairs before it is 
safe to send a ship to sea, sometimes exposes other decayed parts 
which were not visible, and which necessarily increase the. cost of the 
work. And it has sometimes happened, and may so do again, that when 
the exposed timbers are removed and latent defects seen for the first 
time, the entire stripping of a ship becomes necessary to put it into a 
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safe and reliable condition. The loss of a ship and its whole crew might 
be the consequence of sending it to sea without being in this condition. 

PAY OP THE NAVY. 

Referring to my report laid before Congress at the late extra ses- 
sion, I desire to repeat that the deficiency then existing in this fund 
has been a continuing one, and is not chargeable to any particular year. 
It is difficult to arrive at its precise condition at the end of any one of 
the past years ; nor is it now considered material to do so, in view of tbe 
fact tbat whatever of deficiency has existed in the past runs forward 
and enters into the present ascertained balances. For the purpose, 
however, of enabling Congress to understand its condition fully, I have 
caused to be prepared the accompanying table, showing the condition 
of the fund from 1803 to 1877. In explanation of this table, it is proper 
to say that it is desigued to show the sums annually appropriated, and 
the distribution among the disbursing-officers, whose accounts are ren- 
dered to the Fourth Auditor and settled by that officer and the Second 
Comptroller. These settlements have been made up to June 30, 1877, 
and show that the money has been faithfully disbursed and accounted 
for, except the ascertained defalcations, which have been reported to 
the proper department for judicial proceedings. . The table, however, 
does not show the deficiency of the fund, inasmuch as it is designed, of 
necessity, to be in the nature of a bank-account, showing merely the 
aggregate debits and credits of the fund and not the balances due by 
or to it at any particular time. The deficiency can only be ascertained 
by the books of the Fourth Auditor's Office, and the accounts of the 
disbursing-officers filed there, which alone show the amounts actually 
due and unpaid. Therefore, the amount recommended to and appropri- 
ated by Congress at the late extra session was arrived at in this mode, 
as this department had no other method of ascertaining it. 

Iu order to remove, as far as possible, the difficulties and inconven- 
iences which have existed in reference to this fund, so that hereafter 
Congress may more easily and correctly ascertain its amount from time 
to time, I have requested the Treasury Department to open a separate 
account of the disbursement of the amount appropriated by the act of 
November 21, 1877, in order to prevent it from being mingled with the 
general appropriation for pay of the Navy. If it were so placed as to 
become a part of this general fund it would hereafter be impossible to 
ascertain, without very great labor, whether the estimated deficiency 
reported to the extra session of Congress was or was not correct ) 
whereas, by the proposed method of keeping the account, both the 
Treasury and Navy Departments will be, at any time, enabled to ascer- 
tain the precise amount to which this appropriation is applicable. And 
if, by this means, it shall be ascertained that the amount is less than 
that required to pay all the officers and men for the last quarter of the 
last fiscal year, the fact will be known ; and if it shall be in excess of 
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that amount, the surplus can be turned into the general appropriation 
for pay of the Navy. Apart from this, it will relieve the specific fund 
from all such embarrassment that each year's appropriation will be ex- 
pended as designated by law; and if* Congress shall authorize the 
Treasury Department to open such an account as will enable the Secre- 
tary of the Navy to draw upon a general fund for all purposes con- 
nected with the ocean service other than pay of the Navy, it is believed 
that this practice may hereafter relieve the latter fund from depletion, 
so that it will be at all times easy to ascertain its precise condition. 
The practice of permitting ail expenses of vessels abroad, of whatever 
kind, to be paid out of pay of the Navy, and awaiting the settlement 
of paymasters' accounts in the Treasury Department before the 
amounts necessary to restore the fund to its proper condition can be 
transferred from the funds appropriated to the several bureaus, may 
have resulted from unavoidable necessity. But, whether this is so or 
not, it is desirable that it shall be changed, and the plan I have sug- 
gested be adopted, as not only due to the officers and men of the Navy, 
but because it will furnish a more satisfactory method of keeping the 
separate accounts and of complying more fully with the law. 

In the report of the Secretary of the Navy of November 29, 187^, 
the estimated amount for pay of the Navy for the present fiscal yei r 
was (7,300,000, the computation being based upon the number of 
officers and men then borne upon the register. Congress, however, by 
the act of March 3, 1877, appropriated only $6,600,000, or $700,000 less 
than the estimate. This will necessarily produce a deficiency at the end 
of the fiscal year unless Congress shall appropriate the above amount, 
the payment of which to the officers and men is so fixed by law that it 
cannot be evaded. The amount appropriated for deficiency at the extra 
session of Congress had reference only to the last fiscal year ending June 
30, 1877, and was based upon the amount ascertained to be due upon 
the books of the Fourth Auditor's office, whereas the deficiency here re- 
ferred to is estimated for the present fiscal year, ending June 30, 1878. 

NAVAL ACADEMY. 

The department takes great pleasure in expressing its high apprecia- 
tion of this admirable institution, not only on account of the educa- 
tional advantages it offers, but because of the care and diligence dis- 
played in its management by the officers in whose charge it is placed. 
The conntry locks to it for the future supply of its naval officers, and 
the excellent methods of study and discipline adopted give assurance 
that there will be found among the cadets many of eminent fitness. The 
whole corps of officers in charge of the institution are, in every sense, 
competent to discharge their duties. The graduating class at the June 
examination, consisting of 43, exhibited gratifying proficiency in all 
their professional studies, and its members are now serving their terms 
of two years at sea, as cadet-midshipmen, preparatory to taking the rank 
2 N 
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of midshipman in the Navy. From the accompanying report of the board 
of visitors for the last year it will appear that they speak in the most 
commendatory terms of the institution, and present several important 
recommendations, which are entitled to the consideration of Congress. 
There are now in attendance 276 cadets. Of these, there are 213 cadet- 
midshipmen and 63 cadet-engineers. 

NAVAL CONSTRUCTORS. 

One disadvantage under which the government has labored in building 
ships has been occasioned by its neglect to educate its ship builders. 
Instead of preparing its own officers for this purpose by proper profes- 
sional training, which could have been done at comparatively small cost, 
it has had to rely mainly upon those who could be withdrawn from the 
merchant service. The evil is diminishing somewhat, and it is hoped 
that it will, in the course of time, be entirely removed. The subject is 
one of the greatest importance, and has received so much attention from 
the English Government that several of its eminent naval constructors 
have been knighted for their services. In France, none are permitted 
to enter this corps who have not been pupils in the first class of the 
polytechnic school. These, as well as other governments, have realized 
the positive necessity of educating these officers at the public expense; 
and their experience, no less than our own, has proved that ships of 
war cannot be safely or economically constructed by those who have 
not been professionally educated for that purpose. An improperly 
designed ship may compromise the honor of the country. No skill or 
intrepidity of the officers and men can remedy a serious defect in con- 
struction, and when it exists the total loss of a ship may be the una 
voidable consequence. 

It is believed that we would soon be supplied with a sufficient num- 
ber of competent Naval constructors by selecting them from the young 
men who enter the naval Academy and show an aptness or predeliction 
for mathematical and mechanical studies. There are many who enter 
there whose natural taste lies in this direction, and to whom such studies 
would be more attractive than those purely nautical. They enter the 
Navy for life, and have to be provided for by the government. If, there- 
fore, a certain number of cadet-midshipmen, willing or desirous of enter- 
ing the corps of naval constructors, and most proficient in the studies 
before named, should pursue, for two years at least, a course of study 
exclusively devoted to the object to be attained, that is, to mathematics 
and their application to mechanics, descriptive geometry, drawing, with 
kindred subjects / connected with their future profession, a corps of 
naval architects, folly competent for planning and constructing the 
best ships, would, in a few years, be supplied. The time now devoted 
to gunnery, astronomy, and other studies necessary to officers who go 
to sea, could be engaged in developing their mathematical and mechani- 
cal talents. The application of mathematics to the stability of floating 
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bodies, and the other general theoretical principles, can be perfectly 
taught by the ; professors of the academy; and, this foundation being 
laid, the intelligent student can readilypursue them in the channels that 
will gradually open before him. 

From the Academy the cadet should be sent to a navy-yard, where, 
under the further tuition of an experienced naval constructor, his prog- 
ress would be continued. After becoming familiar with the practical 
operations of the yard, and with the use of materials and tools, he would 
be prepared to become a constructor. 

By means of such a system of professional training as this, it is be- 
lieved that the law which now authorizes the appointment of assistant 
constructors from the cadets of the Naval Academy would be attended 
with practically beneficial results. As it now is, such selections are 
necessarily made from among those who are educated specially for sea- 
service and steam-engineering; whereas the plan suggested requires the 
method of professional education to have reference to the object to be 
attained — the construction and building of ships. This important sub- 
ject is recommended to the consideration of Congress, and is deemed 
worthy of its serious consideration. These suggestions can be readily 
elaborated into a practical plan. 

NAVY- YARDS. 

The estimates for the several navy-yards cover such amounts only as 
are supposed to be absolutely indispensable to keeping them in good 
condition. Eepairs to docks and buildings become necessary more or 
less each year, and it is believed that the sums asked for are the least 
demanded by these and other uses indicated in the schedule of esti- 
mates. 80 much money has already been expended at these yards, and 
so essential are they to the maintenance of the Navy, that it would be 
bad economy to permit them to go into decay and the large amount of 
property accumulated in them to be wasted. 

Kittery yard. — No new improvements have been made during the 
last fiscal year. The appropriations for repairs and preservation were 
barely sufficient, with the practice of rigid economy, to make such re- 
pairs as were most urgent. 

The excellence of the machinery and workshops at this yard ; the 
abundance of skilled labor in its immediate vicinity; the healthfulness 
of its climate, which has caused it to be selected as the port to which ves- 
sels of war suffering from the pernicious climate of the West Indies and 
Mexico shall be ordered for sanitary purposes or for repairs, all conspire 
to recommend it to the fostering care of Congress. The amount of appro- 
priations asked for is small, and is urgently needed. 

Boston yard. — No new works have been erected at this yard within 
the year. An appropriation for building a boundary wall on the south- 
west side of die yard, for the protection of the large amount of public 
property stored in its vicinity/js asked for. The new floor for the rope- 
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walk is a necessity, and the cart-shed, yards and docks' workshop, 
the paving, grading, and railway tracks are much needed. The rope- 
walk at this yard is the only Government rope- walk in the country; 
and the excellence of its hemp, manilla, and wire rope and hawsers is 
universally acknowledged. This yard is a very important one. It con- 
tains a large quantity of the best machinery, and possesses one of the 
three stone dry-docks on the Eastern coast. 

New York yard. — No new works have been erected during the year. 
The small allotment it was possible to make from repairs and preserva- 
tion has been economically and judiciously applied, and the yard is in 
as good repair as could be expected, under the conditions of inadequate 
appropriations. 

Upon my visit to this yard I was disagreeably surprised at the dilap- 
idated state of that valuable piece of property known as Cob-dock. 
This dock has been reclaimed from its original condition of a mud- bank, 
by the zeal and energy of naval officers and seamen. It is now second 
only in importance to the navy -yard itself; and if something be not 
speedily done to arrest its decay it will gradually but surely slide back 
to its original condition, encumber the channel with its acres of mud, 
and the work of years will be entirely lost to the government. It is 
hoped that Congress will see the present urgent necessity of saving 
this reclaimed land, and of rendering it of greater value to the country. 
The estimates for improvements at this yard are small, and the timber 
and coal sheds, the crib-work and fire-engine house are objects of prime 
necessity. 

By the act of February 26, 1877, (16 U. S. Stat, at Large, p. 239, 
chap. 66,) the President was authorized to organize a commission of 
three members, who were required to arrange^ equitable terms for the 
conveyance to the city of Brooklyn of a portion of this yard, situate in 
Wallabout Bay, for a public market. By the act it was provided that 
when the commission, or a majority of its members, shall report their 
conclusions to the Secretary of the Navy, it shall be his duty to lay 
them before Congress, at its first session thereafter, and shall make and 
deliver to the city of Brooklyn a sufficient deed of conveyance for the 
land described in the act. or such part as the commissioners may recom- 
mend for sale. This commission has been organized, but has thus far 
made no report ; in view of which fact I deem it my duty to say that, 
from a personal inspection of the premises, I have reached the conclu- 
sion that this important navy-yard would be very seriously injured by 
this sale. If it is to be preserved in such condition as will answer the 
public demands at this important point, its territorial limits should not 
be reduced. In the near future every available foot of ground within 
its walls will be needed for wet-docks, workshops, timber-sheds, and 
other public buildings. 

It is not supposed that Congress intended the act referred to as an 
> bsolute sale, and that the deed of conveyance should be made upon the 
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report of the commission without further inquiry. In that event the 
conveyance would be a matter of form merely. But, if it be otherwise, 
and Congress still retains full power over the matter, it may yet, in its 
discretion, decide whether or no the property shall be sold. The subject 
is worthy of consideration. 

New London Yard. — Little beyond grading a portion of the site* 
granted by the State of Connecticut to the Navy Department has been 
done at this yard during the past year. The large wharf, built some 
time ago, and the storehouses are in good condition. As it has not 
yet been finally determined by Congress whether the site shall be re- 
tained by the government for the purposes designed by the conveyance 
from the State, and as no appropriation was made* for the present fiscal 
year, it was not deemed expedient to embrace any in the estimates for 
the next year. 

The l^pd conveyed to the government is situated upon the bank of 
the Thames River, contains eighty-three acres, and has a mile of availa- 
ble water-front. A board of competent naval officers reported, in 1862, 
that the harbor has a safe and reliable entrance from the ocean, and is 
accessible at all times and seasons. It is well protected from violent 
winds and heavy seas, and is not obstructed by ice. As a strategic 
point it is of great importance to the defense of the city of New York, 
the commerce of Long Island, and the whole coast of Connecticut. 
Batteries or^nonitors could easily prevent an enemy from penetrating 
the harbor. It is, in fact, so well adapted to all the purposes of a navy 
yard, that its claims for continued appropriations are worthy the con* 
sideration of Congress. 

League Island Yard.— The sum of $402,417.41, allotted to the 
Bureau of Yards and Docks during the last fiscal year, out of the sum 
realized from the sale of the Philadelphia navy -yard, has all been ex- 
pended in the erection of buildings, wharves, and causeways, and in 
grading and filling in. All the principal work has been done by con- 
tract. The remainder of the $1,000,000, to wit, $597,582.59, was ex- 
pended by the Bureaus of Steam-Engineering and Construction and 
Bepair for purposes pertaining to those bureaus. 

The appropriations for this yard are specially recommended to the 
consideration of Congress. League Island, from its geographical prox- 
imity to the iron and coal fields of Pennsylvania, from its situation in 
the immediate vicinity of Philadelphia, whence labor, skilled in all the 
mechanic arts, can be drawn, must eventually become one of the most 
important navy-yards in the country. Entirely secure from attack by 
an enemy, it will become important to collect at this yard stores of ma- 
terial which, in the event of a foreign war, it might be deemed unsafe 
to stock at yards more exposed to bombardment. And establishments 
should be erected here whenever the condition of the Treasury will 
warrant it, with all the machinery and appurtenances for manufactur- 
ing all the various articles which go to make up a vessel of war. 
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Washington Yard. — No appropriation for improvements was made 
for this yard for the last fiscal year. The importance of it, however, 
cannot be lost sight of. Although small, it is thoroughly equipped and 
in good condition. Every effort has been made to keep the workshops 
in a good state of repair; but during the fiscal j ear ending June 30, 
1876, by special act of Congress, no part of the appropriation for re- 
pair and preservation was allowed to be used for that purpose, and 
consequently large repairs are now needed. 

This yard possesses a large quantity of the best machinery. It is here 
that all the copper for the Navy is rolled, and that chains and anchor* 
are made. As a manufacturing yard it has not its equal in the country. 
No estimate for new buildings has been made, and it is hoped that the 
whole sum asked for under repairs and preservation will be granted. 

Norfolk Yard. — No new works were undertaken at this yard during 
the last year. The limited amount of accommodation for the storage 
and protection of timber is a source of great loss and inconvenience. 
Estimates have been made for two timber-sheds, and these will only 
partially remedy the evil. A chain and cordage store for the Bureau of 
Equipment and an engine-house are much needed j and $20,000 for the 
extension of the quay- wall, an improvement of great importance, have 
also been estimated for, and an appropriation lor each object is recom- 
mended. 

The site of this yard was selected many years ago, by competent and 
far-seeing naval officers, and has proved to be all anticipated by them. 
Work can be carried ou there at all seasons of the year, and it may be 
said to be inaccessible to an enemy. Skilled labor is procured there . 
without difficulty and to any extent required. Taking all these and other 
conditions into account, Norfolk cannot fail to be one of the most im- 
portant naval stations if properly fostered by Congress. 

The propriety of constructing a fresh-water basin in which ironclad 
vessels may be laid up, protected from the corroding influences of salt 
water, and kept ready to move at the shortest notice, has for some time 
been under the consideration of the department. In September last a board 
of experienced civil engineers was ordered to Norfolk navy-yard, for the 
purpose of selecting a site, in the immediate vicinity of the yard, where 
such a basin as was deemed necessary could be constructed, in the event 
of its sanction by Congress. The department, in selecting this' point for 
such a basin, was governed by its knowledge of the existence of fresh- 
water streams in that vicinity, by the central position of the yard, and 
by its temperate climate. The report of the board, together with a plan 
of the proposed basin and site, with estimates of the probable cost, is 
herewith laid before Congress for its consideration. 

Pensaoola Yard. — No appropriations were made for new improve- 
ments at this yard during the last fiscal year. The yard is reported to 
be in a fair state of repair. It is now the only point south of Norfolk 
where repairs can be made to a vessel of war. But the means at corn- 
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mand are very limited. A machine-shop for steam-engineering has been 
estimated for, and also a timber-shed. Both these are objects of impera- 
tive necessity. 

In the possible event of hostilities in the Gulf of Mexico, the Pensa- 
oola navy-yard would become of the first importance. All the Gulf 
squadron would necessarily resort there for repairs. There is no good 
reason why it should not become, in the future, a building as well as a 
repairing yard. Its proximity to the live-oak reservations would render 
that costly material cheaper there than at the more northern yards, as 
the long water carriage would be avoided ; and it has the excellent iron 
and coal of Southern Alabama almost at its gates. 

An iron dry-dock, already contracted for, is in progress of construction, 
and is designed for this yard. It is the intention of the department to 
have it towed to the yard as soon as the proper season for doing so shall 
arrive and it can be safely attempted. 

It is represented to the department that apprehensions are entertained 
by the citizens of Pensacola that the navigation of the bay may be 
seriously if not irreparably injured by the injudicious unloading ballast 
from ships upon blocks or cribs sunk in deep water to receive it. These 
structures are temporary in their nature, but they leave large deposits, 
whereby the depth of the water in the bay is diminished, thus interfer- 
ing with the approach of shipping to the shore. Their tendency is to 
change the currents by the creation of artificial islands, and to throw 
the sand from points of the land into the deeper waters of the bay. Not 
only is se ious injury thereby threatened to the commerce of the port, 
bat the entry of national vessels into the harbor endangered. In view 
of this fact it is well worthy the consideration of Congress. 

Mare Island Yard. — The only new work in progress at this yard 
is the stone dry-dock. For the past fiscal year $50,000 was appropri- 
ated, and has been expended chiefly for taking care of the work already 
completed, and in laying masonry. In the present unfinished condition 
of the dock, it is peculiarly liable to injury from a variety of causes, but 
no appropriation for continuing the work was made for the present fiscal 
year. The dock has, consequently, been cared for from the small ap- 
propriations made for the Bureau of Yards and Docks. An appropria- 
tion of $400,000 for the purpose of continuing this important and neces- 
sary improvement, to be made immediately available, is recommended. 

I cannot too strongly urge the necessity of this appropriation ; and 
desire also to call special attention to the estimate for dredging and 
scowing. For maintaining a proper depth of water in the vicinity of 
the wharves and at the landings, dredging is indispensable. 

Reports from the late commandant at Mare Island show a great de- 
crease in the depth of water at the docks, and unless some radical meas- 
ures are promptly adopted, it will soon be impracticable to bring a vessel 
of eveu moderate draught of water alongside the dock. I consider all 
the objects estimated for necessary and economical. As the only navy- 
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yard upon the Pacific coast, it is unnecessary to dilate upon the great 
value of that at Mare Island. Situated, as it is, behind the defenses of 
San Francisco — having that growing and important city to draw upon 
for skilled labor and material of all kinds — aud being the only port at 
which our vessels of war from the North and South Pacific can be prop- 
erly repaired, its importance cannot be overestimated. 

TORPEDOES. 

The long list of casualties during the late war, as well as many failures, 
have stimulated invention in devising improved methods of attack and 
defense. In 1869 a torpedo school was established at Newport, and 
upwards of 170 officers of all grades, from captain to ensign, have at- 
tended the practical exercises and instruction in chemistry and electricity. 
A very complete course of the chemistry of explosives, and of electricity 
as applied to signalling and lighting, and to exploding subaqueous 
mines by contact, automatically or at the will of the operator, has been 
established. The experience of the war and suggestions of numerous 
officers have been embodied, and the subject is well advanced, so far as 
defense is concerned, either of ships from attack or of harbors or passes. 

The importance of these experiments is demonstrated by the fact 
that electric signals from a cordon round a vessel, or moored in channels, 
denote an approaching adversary, and indicate his movements even in 
fogs or darkness. They, moreover, enable an operator to fire guns laid 
in advance, or explode at will any torpedo within the radius of whose 
destructive effect the enemy may pass, while the electric light renders 
his movements visible. 

The offensive modes of indirect attack have not made so much prog- 
ress, being confined thus far to direct methods of attack with small 
vessels or launches, partaking of the nature of a forlorn hope, and with 
little chance of success against a watchful enemy provided with suitable 
means of discovery and defense. These offensive torpedoes are the 
"outrigger," devised by Fulton; the towingtorpedo; the self contained 
locomotive-torpedo, such as the small cigar-shaped boats used during 
the war, and those launched from a ship or boat, trusting to accuracy of 
direction ; and, finally, the controlling torpedoes of Lay and Ericsson, 
and those improvised from the ship's ordinary steam-launches fitted 
with electric cables for steering ; these, for the present, are the most 
effective methods of attack. And it is believed that the experiments 
now in progress in reference to these will result in most important im- 
provements. 

With our limited number of ships and great extent of coast the devel- 
opment of this subject is of the highest importance, as we offer numerous 
vulnerable points in our deep bays and broad sounds, which cannot be 
closed to an enterprising enemy by any system of fortifications or sub- 
aqueous mines operated from the shore. Suitable armored torpedo- 
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boats will be necessary adjuncts to oar monitors and other systems of 
defense. Bat the whole subject is yet in such an inchoate state that 
extensive experiments will be necessary to determine the best methods 
and familiarize officers and men with their use. These experiments are 
comparatively inexpensive, and since it is only by practice that skill and 
confidence in the use of the powerful explosives can be obtained, I recom- 
mend the appropriations asked for the bureau having charge of this im- 
portant and interesting subject. 

TRAINING SYSTEM. 

Uuder section 1418 of the Revised Statutes, boys between sixteen and 
eighteen years of age are authorized to be enlisted iu the Navy to serve 
nntil twenty-one years of age. With a view to secure practically the 
good effects of this provision, the department has had in operation for 
two years a training system for the purpose of introducing a class of 
well-trained young seamen into the Navy to take the place of the old 
men- of- wars-men, who are fast disappearing, as well as gradually to man 
oar ships of war with American citizens who appreciate their relations 
to the government, and will be always ready to defend its honor and its 
flag. By this mode we shall be enabled to give to our naval service a 
more distinctive national character, such as it has hitherto very much 
lacked, in so far as the enlisted men are concerned. At present there 
are 458 of these boys under training, and 324 have passed out of the 
training-ships into the general service. The English government has 
availed itself of this method of training its seamen, and its navy has 
derived material benefits from it. Already the system has worked so 
satisfactorily in our Navy that it is very desirable it should receive what- 
ever advantages can be given it by additional legislation. As the Navy 
has been reduced by act of Congress to the low standard of 7,500 men, 
if Congress should empower the department to enlist 750 boys annually, 
in addition to the present allowance of enlisted men, for the foregoing 
purpose, the beneficial effects of it would soon be manifest. This num- 
ber annually enlisted will eventually man the Navy, keep it supplied 
with seamen in time of peace, and form the nucleus of a larger force 
should it become necessary, in time of war. The annual cost of this 
number of boys would not exceed $90,000, chargeable to the pay of the 
Navy, a cost comparatively nominal in view of the advantages which 
would inure to the service and the country from this system of training. 

BANKING SYSTEM. 

A law of Congress, approved May 15, J.872, established a system of 
deposits in the Army for the savings of the soldiers. It authorizes the 
payment of 4 per cent interest upon all sums of $50 and upward de- 
posited with any paymaster in the Army, under certain restrictions 
and subject to certain conditions. I respectfully suggest to Congress 
the necessity of so extending the operations of this law as to include 
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the appointed and enlisted men and boys and marines of the Navy. 
The operation of the law, as reported by the Secretary of War, has been 
of the most beneficent character, reducing desertion, and improving the 
tone and morale of the Army. A similar law is also in force in the 
British army and navy, with like gratifying results. The payment of 
this interest would probably not require more than $25,000 annually. 

HYDROGRAPHIO OFFICE. 

During the last fiscal year the work of the hydrographic office has 
progressed steadily and satisfactorily. And, although much yet remain s 
to be done to place this important branch of the Bureau of Navigation 
in a position to supply all the demands of the naval and commercial 
marine, it is able at present to furnish the greater part of the charts, 
sailing-directions, &c, required for commerce. This office has a most 
favorable position with regard to similar offices abroad, and is relied on 
almost entirely by those connected with our own commerce. For the 
work done during the year, with the recommendations made for the 
future, I refer to the report of the chief of the Bureau of Navigation aud 
that of the hydrographer. 

NAVAL OBSERVATORY. 

This institution continues to deserve the highest consideration of the 
country and of the scientific world on account of its steady progress in 
all the branches intrusted to its care. Under the management of its 
able corps of professors, it has already taken rank among the most dis- 
tinguished observatories in the world, and promises such future useful- 
ness as commends it to the approbation and fostering care of Congress. 

The location of the observatory exposes it to unhealthy influences, the 
effects of which have already been witnessed in the impaired health of 
its occupants. It is very desirable that it should be changed to some 
more suitable point, which may be more economically done while the 
buildings are becoming dilapidated, than at some future period after 
the money necessary to put them in a good state of repair has been 
expended. 

It has been supposed that it would be advantageous to change the 
plan of its management, by removing it from the control of the Navy 
Department and establishing it as a National Observatory, under an 
independent organization. I have conferred upon this subject with the 
present superintendent and the corps of professors, and communicate 
herewith their opinions. While they are not ail united as to the pro- 
priety and expediency of this suggestion, a majority think that the 
public interests require that the change should not be made. In this 
opinion I concur, believing that, for the present at least, it would be 
unwise to disturb it. 

VOLUNTEER ASSISTANT SURGEONS. 

The medical corps of the Navy consists of 15 medical directors, 15 
medical inspectors, 50 surgeons, and 100 assistant surgeons, as fixed by 
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law. Section 1411 of the Kevised Statutes gave to the Secretary of the 
Navy power to appoint, for temporary service, such acting assistant 
surgeons as the exigencies of the service may require. Under this act 
a number of appointments have been made from time to time, and some 
of the appointees have been transferred into the regular corps of the 
Navy, The Navy appropriation act approved July 15, 1870, provided 
(sec. 13) for the repeal of all laws authorizing the appointment of tem- 
porary acting officers in the Navy, except as to these assistant surgeons. 
As I suppose this act to take away from the Secretary of the Navy the 
power to dispense with the services of any of these assistant surgeons, 
and as 22 of them are now in office, whose services are not required, the 
matter is submitted to Congress, to decide whether orno they shall re- 
main longer in office and be paid for services which are not performed 
and which are not likely to be required in time of peace. 

PURCHASE OF IRON. 

Attention is called to the suggestions in the reports from the Bureaus 
of Steam-Engineering and Equipment and Recruiting in reference to 
the purchase of iron for boilers, chains, &c. As the law now stands, the 
department, after publication, is required to award contracts for iron 
to the lowest responsible bidder. After the contract is thus awarded it 
has sometimes occurred, and is likely to occur again, that upon subject- 
ing the iron to the necessary government test it is found not to answer 
the purposes for which it is designed. When this occurs a new contract 
has to be made, after another publication, which occasions great and 
sometimes injurious delay, with the possible repetition of the same state 
of fac.s. An instance of the kind recently occurred. The Bureau of 
Steam-Engineering advertised for proposals for boiler-iron, and speci- 
mens were furnished after the award of the contract which, upon actual 
test, have failed to come up to the requirements. The contract, conse- 
quently, has not been entered into, and, unless it is made with the low- 
est bidder, cannot be without further advertisement. • The result is that 
great delay has ensued, which is without remedy within the authority 
of the department. And there is no guarantee that the same thing may 
not be repeated. 

The necessity for having the very best iron for boilers aud chains 
must be recoguized by all. The use of inferior material for either of 
these purposes might and probably would be atteuded with the most 
serious consequences — either the bursting of a boiler or the parting of 
a chain. By the former, mauy lives might be sacrificed and a vessel 
seriously injured ; by the latter, a ship and its crew might be lost at 
sea. 

There can be but one remedy for this condition of things, which is 
to allow the purchase of iron for naval purposes, whenever it cau be 
obtained, with a view to the peculiar qualities requisite for the pur- 
poses for which it is required. The iron-board at the Washington navy- 
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yard is constantly engaged in testing the iron of any manufacturer who 
may desire it, and authority should be given to the department to pur- 
chase such as has passed the test established in the most satisfactory 
manner, at its market-value. If it should be the pleasure of Congress 
to amend the existing law so as to authorize this, such restrictions could 
be adopted as would secure a satisfactory ascertainment of the market- 
value and sufficiently guard against imposition. Private purchases of 
any material for public use should not be authorised, except in cases of 
absolute necessity. But this seems to constitute such an exception to the 
rule that it might be adopted without any impairment of the rule itself. 
It is believed that where so much depends, as it regards life and property, 
upon the kind of iron used in the Navy, its quality and fitness should 
not be left dependent upon the private interests of those engaged in its 
manufacture. Safety and security require the preservation of the gov- 
^ ernment test, and where these cannot be reached by the manufacturer 
who may become the lowest bidder under an advertisement, the depart- 
ment should be allowed, upon its public responsibility, to procure the 
material needed, accordiug to the test, wheresoever it can be procured 
at a fair market-price. 

SEAMEN'S CLOTHING. 

All enlisted privates in the Army and in the Marine Corps are fur- 
nished with clothing, at the time of their enlistment, at the public ex- 
pense, and without any charge to them. It is otherwise with enlisted 
seamen. The price of the clothing of each enlisted seaman is charged 
to him at the date of his enlistment, and the amount necessary to repay 
tbe cost to the Government is deducted from his pay, in proportionate 
monthly amounts. This is considered by them as oppressive, and find- 
ing themselves thus brought in debt, it is the frequent cause of desertion. 
If they were placed upon tbe same footing with the soldiers and marines 
their services would be more cheerfully rendered, and the number of 
desertions would be reduced. This matter is especially recommended 
to Congress. 

INDEBTEDNESS. 

On M arch 1, 1877, the indebtedness of the Bureau of Steam-Engineer- 
ing to sundry individuals and companies, for balances due upon con- 
racts made before that time 

For machinery, boilers, &o., was $1,454,694 33 

For materials, stores, &c. f was 206,852 75 

Total 1,661,547 08 

On March 3, 1877, contracts were made by the department for work 
on account of the iron-clads Puritan, Monadnock, Terror, and Amphi- 
trite, aggregating $1,165,000, each of which contained a provision that 
no portion of the money should be paid until appropriated by Congress. 

Contracts were also made March 7 and March 10, 1877, for boilers for 
the Tuscarora, Narragansett, Snowdrop, and Dictator, amounting to 
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$331,621.09, making a total indebtedness of tbis bureau March 10, 1877, 
$3,158,168*77. As there was no money appropriated by Congress sub- 
ject, by law, to be applied to payments of work done under the contracts 
made subsequent to March 1, 1877, these contracts were suspended, and 
the order of suspension has not been revoked. 

To the above aggregate of indebtedness should be added, for neces- 
sary purchases, &c, from March 1 to July 1, 1877, the sum of $5,747.29, 
making the total indebtedness of the Bureau of Steam-Engineering to 
July 1, 1877, $3,163,915.47. 

The indebtedness of the Bureau of Construction and Eepair, as as- 
certained up to March 1, 1877, was, upon bills in requisition of Navy 
paymasters, $185,680; accrued bills not drawn, $83,558.71 ; for labor at 
navy- yards, $27,949.76; and bills held by parties, and available only after 
an appropriation to meet the same was made by Congress, $547,609.64 
Large quantities of timber had been contracted for, part of which had 
been delivered and another part was to be thereafter delivered. That 
part to be delivered was contracted for by orders from the bureau, which, 
having been issued when there was no money on hand to pay the bills 
and without advertisement and competition, were all suspended. The 
department, having no reason to believe that the parties who held these 
orders were acting otherwise than in good faith, and not being disposed 
to act oppressively toward them, consented that in all cases where they 
had the timber in transitu at the time of the suspension, it might be de- 
livered at the respective navy -yards for storage, with the understanding 
that the question whether or no the contracts, to that extent, should be 
recognized or disallowed, should be submitted to Congress. If recog- 
nized, and the money appropriated and paid, the timber will become the 
property of the United States. The whole amount covered by timber 
already delivered, and that included in these orders, is $287,503.31. 
There are also other claims against this bureau, arising within the time 
mentioned, amounting to $303,854.82, of which the department has had 
notice. The aggregate of all these demands, therefore, is $1,436,156.23, 
including the price of the timber stored after the suspension of the 
orders. 

There were contracts made by the department, March 3, 1877, for 
work to be done by this bureau, for>the completion and fitting the iron- 
clads Puritan, Monadnock, Amphitrite, and Terror, amounting to 
$2,103,642. There being at that time no money available in payment of 
these contracts, a provision was inserted in them that no payments 
should be made under them until appropriations applicable to the pur- 
pose were made by Congress. I deemed it my duty, also, to suspend 
these contracts, inasmuch as I regarded them as not authorized by law, 
and to submit to Congress to decide whether they shall be recognized 
or canceled, and, if these vessels are to be completed, in what manner 
it shall be done. Finding no present appropriation applicable to that 
purpose, I do not regard the department as possessing any discetionary 
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power in reference to them except to see that the interest the govern- 
ment has in them is property protected. If the amount covered by these 
contracts is to be charged against the Bureau of Construction and Repair, 
then the whole amount of its actual and conditional indebtedness will 
be $3,539,798.23. 

A contract was made by the department February 8, 1877, for the 
impregnation and preservation of timber, for which it was agreed to pay 
814,000 for one hundred thousand feet of timber, and beyond that quan- 
tity four cents per cubic foot, with further conditions in reference to the 
execution thereof. This contract was also suspended for the same rea- 
son as those referred to above, and is not therefore embraced in the 
foregoing estimate of indebtedness, as the amount to be paid under it, 
if executed, is indefinite. 

The indebtedness of the Bureau of Provisions and Clothing on March 
1, 1877, for bills for provisions, was $55,846.31; for clothing, $385,189.08; 
for small stores, $28,500 ; and for freight, $3,935.91 ; making a total of 
$473,471.30. It is due to the management of this bureau, however, to 
say that there was due to it on account of clothing issued and checked 
against pay of the Navy $339,200.23, and that it was indebted to pay 
of the Navy, on account of purchases and expenses of store-houses 
abroad, $225,742.77, for clothing, $3,489.05, and for contingent expenses, 
$4,548.30, making a total of $233,780.12. So that, in striking the bal- 
ance between this bureau and pay of the Navy, the latter fund remains 
in debt to it $105,420.11, for which there has been no transfer. The 
bureau has also unsettled balances with the other bureaus and the 
hospital fund, as follows : the other bureaus are indebted to it in the 
sum of $8,779.80, while it is indebted to them and the hospital fund 
$4,946.96, leaving $3,832.84 in its favor. If these adjustments were all 
made between the bureaus it would, therefore, reduce the indebtedness 
of this bureau to $364,218.35. But as all the money appropriated for the 
last fiscal year has been expended, and no portion of that appropriated 
for the present fiscal year is applicable to the adjustment of these bal- 
ances, the indebtedness of the bureau cannot be relieved in any other 
way than by the appropriation of the whole amount of $473,471.30 by 
Congress. 

If the sums covered by these suspended contracts be held as charge- 
able against the Bureaus of Steam-Engineering and of Construction and 
Eepair, the total indebtedness of the three bureaus is $7,083,503.25. If 
the amounts covered by the conditional contracts with the Bureau of 
Steam-Engineering and that of Construction and Repair be held as not 
so chargeable, then the indebtedness will be reduced to $3,483,240.16. 
And it is proper to say, in reference to these conditional contracts, that 
the iron-clads they were designed to complete have already cost the 
government large sums of money, and that it would be bad economy 
to abandon them in their present condition. It is certainly desirable 
that they should be finished as speedily and economically as possible ; 
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but the Secretary of the Navy has no authority to do this in the pres- 
ent condition of the appropriations, or without the direction of Con- 
gress. If the conditional contracts shall be approved, or new ones au- 
thorized, and the necessary appropriations be made, the measures neces- 
sary to secure their speedy completion will be adopted. If Congress 
shall decide to leave them in their present condition, the department 
will employ all the means it possesses to take care of and preserve them. 

The adjustment of all these claims and demands, in such manner as 
Congress shall direct, will relieve the department from pecuniary em- 
barrassment, and enable all its affairs to be so conducted that the ap- 
propriations for the present fiscal year can be applied as directed by law; 
and every effort will be made to secure sueh a result during the year 
that there shall be no deficiency at its end. Whatsoever Congress di- 
rects to be done will be accomplished if possible, and whatsoever it 
does not direct will not be attempted. 
Eespectfully, 

R. W. THOMPSON, 
Secretary of ike Navy. 

To the President. 



Digitized by 



Google 



Digitized by 



Google 



SUPPLEMENT. 



VESSELS OP THE UNITED STATES NAVY. 

November 10, 1877. 



Name of vessel. 



Condition. 



Displace- 
ment. 



1st rates. 



Colorado... 
Franklin .. 
Minnesota. 
Niagara.... 
Wabash... 



2d RATES. 



Oooneoticnt. 



Florida. 
Iowa.... 



Tennessee . 
Antietam.. 
Java 



Hew York.... 
Pennsylvania . 

8asqnehanna . 

Lancaster 

Brooklyn 

Penssools 

Hertford 

Richmond 

Congress 

Worcester — 

Trenton 

Powhatan 

Alaeke 

Benieia 

Omaha 

Plymouth 

Lackawanna . . 
Tieonderoga . . 
Caaaadaigua. . 
Monongahela . 
Shenandoah... 



3d bates. 



Juniata , 

Oasipee 

Quinnebaug.. 

Swatara 

Galena 



Marion 

Mohican... 
Iroqnois ... 
Wachueett. 
Wyoming... 
Tnscarora .. 
Kearsarge .. 



Alliance. 



5K2"*"!:::: 

Ashoelot 

Monocacy 

3N 



Receiving-ship, New York. 

Reoei ving-sbip, Norfolk 

Training-ship, New York.. 

Ordinary, Boston 

Becelving-ahip, Boston 



On the stocks, Boston. (Not worth finishing, being of white oak, 

and much decayed.) 

Laid op, New London '. 

Laid op, Boston. (Very rotten, not worth repairing, and should be 

sold.) 



Flag-snip, Asiatic Station. 
Store-ship, League Island . 



On the stocks. New York. (Not worth finishing, being of white 

osk, and much decayed.) 

On the stocks, New York 

On the stocks, Boston. (Not worth finishing, being of white oak, 

and much decayed.) 

Ordinary .New York. (Not worth repairing ; should be sold) 

Laid up, Kittery 

Laid op. New York 

Flag-ship, North Padfio 

Flag-ship, Sooth Atlantic 

Under repairs, Boston 

Ordinary, Kittery. (Of white oak, and very rotten ; should be sold) . 
Laid up, Norfolk. (Of white oak, and very rotten ; should be sold) . 

Flag-ship, Europe 

Flag-ship, North Atlantio 

Under repairs, New York 

Under repairs, Mare Island 

Flag-ship. South Pacific 

North Atlantic Station 

North Pacific Station 

Under repairs, Kittery 

Under repairs, Norfolk 

Asiatic Station 

Ordiuary, New York 



Laid up, Norfolk 

North Atlantic Station .. 
Building, League Island . 
North Atlantic Station .. 

Building, Norfolk 

Station 



European* 



Building, Mare Island (work on, suspended). 

Laid up, Mare Island . 

Under repairs, Boston 

Beceiving-ship, Washington 

Under repairs. Mare Island 

Asiatic Station; on the way home 

8outh Pacific Station 

European Station 

South Atlantio Station 

North Atlantic Station 

Building at Washington 

Asiatic Station 

do ~ , 



Jons. 
4,700 
5,110 
4,700 
5,440 
4,650 



4,450 

4,890 
4,000 

4,840 
4,000 
4,000 

4,070 
4,000 

3.980 
3,350 
3,000 
3,000 
8,900 
8,700 
3,050 
3,050 
3,900 
3,980 
8,400 
8,400 
8,400 
8,400 
8,220 
3,890 
3,130 
3,100 
9,100 



1,900 
1,900 
1,900 
1,900 
1,909 
3,080 
1,900 
1,900 
1,575 
1,575 
1,560 
1,500 
1,550 
1,375 
1,375 
1,375 
1,375 
1,375 
1,370 
1,370 
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Vessels of the United Stales Navy— Continued. 



Name of vessel. 



Narragansett . 

Alert 

Huron 

Ranger 



Saoo 

Nyack.... 
Shawmut . 
Yantio.... 
Michigan . 



4th bates. 



Frolic 

Gettysburg . 
Tallapoosa . . 

Palos 

Despatch... 
Bio Bravo... 



SAILING-VESSELS. 



New Hampshire . 
New Orleans 



Ohio 

Vermont 

Virginia 

Constellation . 
Constitution.. 
Independence . 

Sabine 

San tee 

Savannah 

Portsmouth... 

Cyane 

Jamestown ... 



3D-BATB8. 



Saratoga 

Saint Louis .. 
Saint Mary's. 

Dale 

Pawnee 

Guard 

Onward 

Relief 

Supply. 



IBOM-CLADS. 



AJax 

Am phi trite . 
Canonicus .. 
Camanohe . . 

Catekill 

Colossus.... 



Dictator 

Jason 

Lehigh 

Mahopac 

Manhattan — 
Massachusetts. 

MlantoDoaioh . . 

Mqnadnock 

Montauk 

Nahant 

Nantucket 

Oregon 



Passaio 

Puritan 

Roanoke.... 

Saugus 

^rror 

Wyandotte •. 



Condition. 



Ordinary, Mare Island 

Asiatic Station 

North Atlantic Station. (Since wrecked) 

Asiatic Station 

Ordinary, Kittery. (Very rotten and not worth repairing) 

Ordinary, Mare Island, (very rotten and not worth repairing) . 
Ordinary, Mare Island. (Very rotten and not worth repairing) 
Ordinary, Norfolk. (Very rotten and not worth repairing) ...... 

Ordinary. Washington 

In commission, Lake Erie 



Ordinary, Washington. (This vessel too old and expensive ; should 
be sold.) 

Special duty, Mediterranean 

Despatch vessel 

Asiatic Station. 

Special service, Europe 

Rio Grande River 



Port Royal 

On the stocks, Sack of a Harbor. (Not worth finishing, being much 
decayed. ) 

Ordinary, Boston 

In use, at New York, by Equipment Bureau 

On the stocks, Boston. (Ordered to be broken up ; work suspended) 

Laid up, Annapolis; used as a practice-ship 

Trainii.g-ship, Philadelphia 

Receiving-ship, Mare Island 

Ordinary, Kittery. (Unfit for further service ; should be sold) .... 

Gunnery ship, Annapolis 

Ordinary, Norfolk; fitted for ordnance store-ship 

On her wav from Mare Island to an Atlantic navy-yard 

Ordinary, Mare Island. (Unfit for further service ; should be sold) 
Marine school-ship, San Francisoo, under act June 20, 1874 



Training-ship, Hampton Roads. 

Receiving-shin, League island 

Marine sohooi-ship, New York 

Instruction ship, Annapolis 

Used for storing coal Port Royal 

AstroDomical service, Atlantic Ocean 

Store-ship, Callao 

Receiving-ship, Washln gton 

Training-ship. (Out of commission at Now York) . 



In commission, 8andy Point. James River, Virginia 

Building at Wilmington, DeLj work suspended , 

At New Orleans, North Atlantic Station 

Ordinary. Mare Island 

In commission, Sandy Point, James River. Virginia 

On the stocks. New York. (White oak, decayed in part, and not 

worth finishing.) 

Ordinary, League Island 

do 

In commission, Sandy Point, James River, Virginia 

In dock, Norfolk, repairing , 

Waiting repairs, Norfolk 

On the stocks, Kittery. (White oak, decayed in part, and not 

worth finishing.) 

Building at Chester, Pa 

BuUdingatValleJo.Cal 

In commission, Washington Yard , 

In commission. League Island , 

In commission, Annapolis 

On the stocks, Boston. (White oak decayed in part, and not 

worth finishing.) 

In commission. Washington 

Building at Chester: work suspended 

A t Chester, Del. (Condemned, and ordered to be broken up) 

In commission, Washington 

Building at Philadelphia ; work suspended 

In commission, Washington 



Displace- 
ment. 



Ton*, 

1,235 

1,090 

1,090 

1,090 

900 

900 

900 

900 

900 

6SS 



1,300 

1.100 

1,970 

490 



4,150 
4,900 

4,950 
4,150 
4,150 
1,886 
9,900 
3,970 
9,450 
9,430 
9,330 
1,125 
950 
1,150 



1,025 
830 

1,035 
675 

1,650 
925 
704 
4&? 
547 



9,100 
3,815 
9,100 
1,875 
1,875 



4,500 
1,875 
1,875 
2,100 
2,100 



3,815 
3,815 
1,875 
1,875 
1,875 



1, 875 



2,100 
3,815 
2,100 
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Vessels of the United States Xavy — Continued. 



Name of Teasel. 



Condition. 



Displace- 



TOBPEDO-BOATB. 

Intrepid 

Alarm 

TU06. 

Blue Light 

Catalpa 

Cobessett 

Bmermld 

Fortune 

Glance 

Jeen Sands 

Leyden 

Mayflower 

Monterey 

Nina 

Phlox 

Pilgrim 

PlnU 

Beeeae 

Boeket 

Bote 

Snowdrop........... 

Sorrel... ........... 

Speedwell 

Standlsh 

Spayten Duyvil 

Triana 

Wyandank 

Grapes*** 

Seaweed 

Burlington 



In commission, New York . 
In commission, Newport. .. 



Ton*. 
1,150 
800 



Laid op. New London ; oondemned. 

In runninff order, New York 

Ordinary, Boston 

Ferry-boat, Kittery 

In commission 

In oommission, League Island 

In oommission, yard-tug, Norfolk... 

Bepairing, Boston , 

At Annapolis 

Yard-tug, Mare Island. 

Torpedo doty, Newport.. 
In nee, Naval Academy.. 



(Should be sold at auction) . 



Ordinary, League Island 

Attached to North Atlantio Station. 



Ordinary, Washington . 

Bepairing, New York 

Yard-tug, Pensaoola * 

Yard-tog, Norfolk 

Ordinary, League Island ; recommended to be sold , 

Ordinary. Kittery *. 

Laid up, Norfolk 

Laid op, New York 

Under repairs, Washington 

At Annapolis 

Yard-tug, New York , 

Port Royal 

Ferry-boat, ordinary, League Island 
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254, 608 90 
145, 242 63 
114.104 35 
86.604 40 
91, 631 59 
88,599 30 


52,869 56 
180, 239 80 
260, 617 16 
198,793 97 

95,721 49 
323, 354 91 
131,521 39 
333,224 37 
216>941 HO 
412,518 63 
490, 694 06 
791, 604 93* 
360,784 11 
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1,381,086 53 
1, 649, 133 58 
1, 448, 157 68 
1, 435, 472 89 
1, 698, 834 60 
1, 464, 491 61 


1, 841, 191 00 
2, 404, 045 52 
2, 366, 706 14 
2, 4H7, 001 46 
2, 624, 307 31 
2,615,507 92 
2, 675, 793 27 
1,609,865 54 
3, 210, 186 94 
2, 917, 634 93 
2,997,261 07 
2, 847, 445 40 
4, 770, 684 C6 
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1847 
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DETAILED MOVEMENTS OF VESSELS. 
NORTH ATLANTIC STATION. 

The force on this station is still under the command of Rear- Admiral 
S. D. Trenchard, and now consists of the Powhatan, (flag-ship,) 17 
guns; Plymouth, 12 guns; Swatara, 8 guns; Ossipee, 8 guns; Enter- 
prise, 6 guns; and the tugs Pinta and Seaweed. The New Hampshire 
and Pawnee still continue as store-ships at Port Royal, S. G. The iron- 
clads Ajax, Oatskill, Lehigh, Manhattan, and Mahopac, at the anchor- 
age in James River, Virginia, or preparing at Norfolk to go there, and 
the Montauk, Passaic, and Wyandotte, at Washington, are in semi- 
commission in reserve for sea-service. The iron-clad Canonicus remains 
in commission off New Orleans. The ironclads Dictator and Saugua 
were put out of commission — the Dictator June 1, at League Island, and 
the Saugus October 8, at Washington. The Hartford, Adams, Alliance, 
Essex, Ranger, and Shawmut were attached to this station at different 
times during the year. The flag of Rear- Admiral Trenchard was trans- 
ferred from the Hartford to the Powhatan July 4, aud the first-named 
vessel was sent to the navy-yard, Norfolk, to be fitted as the flag-ship 
of the South Atlantic station. On the 20th of August Rear- Admiral 
Trenchard shifted his flag, temporarily, while the Powhatan was being 
repaired, to the Plymouth, and afterward to the Ossipee, and hoisted it 
again on the Powhatan October 2. While the Swatara was off Wash- 
ington, during the labor-strike in July, his flag was also temporarily 
hoisted on that vessel. 

The Hartford, as flag-ship, sailed on a cruise to the West Indies from 
Hampton Roads March 28, and touched at Bridgetown, Barbadoes, Saint 
Pierre, Martinique, Saint Thomas, Santa Cruz, and Matanzas, aud 
arrived at Port Royal, S. 0., May 28. She left there on the 30th and 
reached Hampton Roads, Virginia, June 4. On the 10th of July she 
went to the navy-yard, Norfolk, to be prepared as the flag-ship of the 
South Atlantic station. (See South Atlantic.) The Powhatan arrived 
at Hampton Reads July 2, from Annapolis, Md., and Rear-Admiral 
Trenchard's flag was hoisted on her July 4. On the 20tb of August she 
was sent to the Norfolk navy -yard for repairs. She left that yard Octo- 
ber 13, Rear- Admiral Trenchard's flag having been hoisted on the 2d of 
October, and anchored in Hampton Roads ; departing thence on the 22d 
for New York, she arrived at that port Ootober 23, and leaving on the 
12th November, she returned to Hampton Roads the 14th. 

The Plymouth left Hampton Roads December 23, 1876. and arrived 
at the navy -yard, Pensacola, the 9th of January following. Sailing 
thence on the 8th of February and passing through E<ids jetties and 
works on the 9th, she anchored off New Orleans and remained Until 
April 3, when she steamed up the Mississippi River as far as Vicks- 
burg, stopping at Donaldson viile. Baton Rouge, and Natchez. She re- 
turned to New Orleans May 9. On the 19th she left that port, reached 
Pensacola on the 21st, and sailed thence on the 24th, arriving at Vera 
Oruz, Mex., June 1. Leaving that place after about a month's stay, she 
reached Port Royal July 1 % She arrived at Norfolk as convoy for the 
iron-clad Mahopac on the 11th, and on the 22d left, and anchored off 
Alexandria, Va., on the 23d. When the services of this vessel were no 
longer needed in connection with the labor-strike, she sailed August 18 
for New York, where she remained until September 30, when she left 
Hampton Roads, arriving there October 2. On the 8th went to the 
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Norfolk .yard to be calked, and on November 19, left Hampton Roads 
for St. Thomas and a cruise in tbe West Indies. 

The Swatara left the navy-yard, New York, February 5, and ar- 
rived at the Norfolk yard on the 9tb. On the 12th she left, and an- 
chored in Hampton Roads. On tbe 12th of March she sailed for Aspin- 
wall, via Puerto Plata, touched at the last-named-place, and arrived at 
Kingston, Jamaica, on the 29th, on her way to Aspinwall; which place 
she readied April 9. She remained there an til Jane 14 following, 
when, after having made a visit to San Andres Island, she sailed for 
Port Royal, touching at Key West on the 22d, and reaching Port 
Royal on tbe 29th. On the 30th she left, convoying the iron-clad Oats- 
kill, and arrived at Norfolk with her on July 4. On the 21st she left 
Hampton Roads, and anchored off tbe navy -yard, Washington, on the 
23d, When her services were no longer needed in connection with the 
labor-strike, she sailed August 11 for Hampton Roads, where she ar- 
rived on the 12tb. On the 12th of September she left for New York, 
and reached the navy-yard there on the 14tb. On the 23d of October 
she left New York for Hampton Roads, reaching there the 25th. 

The Ossipee left New Orleans February 9 and arrived at Pensacola 
February 11. On the 19th of March 'she sailed for Cuba, and after 
cruising oft* that coast she came to Key West, arriving there on the 10th 
of May. On the 15th she arrived at Port Royal, and convoyed the iron- 
clads Ajax and Mauhattan in June following to Norfolk, arriving 
there with the last-named on the 23d of Jnne. On the. 12th of Sep- 
tember she left for New York, and reached there the following day. 
After cruising as far as Portland, Me., in October, she returned to New 
York on the 19th of that month, and departed thence on the 29th for 
Hampton Roads, reaching there on the 31st, and on the 8th November 
went to the Norfolk yard for repairs to her engines. 

The Enterprise was pot in commission at thq^navyyard, Portsmouth, 
N. H. f March 16. On the 11th of Angust she sailed, and reached 
Hampton Roads on the 14th . On tbe 27th she arrived at the Norfolk 
navy-yard, remained there for repairs, and left Hampton Roads on the 
22d November for New Orleans, for surveying duty in that harbor. 

The Huron arrived at Port Royal December 4, 1876, and on the 18th 
of March, 1877, proceeded on a cruise to the north coast of South 
America, touching at St. Thomas, Port au Spain, Trinidad, visiting 
many places off Venezuela, and arriving at Puerto Gabello May 12. 
On tbe 15th of June she arrived at Aspinwall, and at Key West, Fla., 
July 2. On the 22d she arrived at the navy-yard, Norfolk, and on the 
26th off the navy -yard, Washington. When her services were no longer 
required in connection with the labor-strike, she sailed Angust 11 for 
Hampton Roads, arriving on the 12th and leaving on the 15th for the 
New York navy-yard, which place she reached on the 28th. On the 
15th November she left New York, and arrived at Hampton Roads on 
the 17tb. On tbe 23d she left for the West Indies, for duty connected 
with telegraphic longitude and fpr general cruising, and on the 24th, at 
about 1.30 a* m., she was wrecked off Nag's Head, coast of North Caro- 
lina. 

Tbe Adams arrived at Port Royal in November, 1876, left on the 10th 
of March, 1877, and reached the navy-yard, Norfolk, on the 12th. On 
the 19th of April she sailed for the South Atlantic station. (See South 
Atlautic) 

The Alliance was put in commission at Norfolk January 18, 1877, 
arrived at Hampton Roads February 16, and on the 9th of March sailed 
to join the European station. (See European.) 
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The Essex sailed January 31 from the navy-yard, Norfolk, for Vera 
Cruz and the coast of Mexico, and arrived at Key West on the 16th Feb- 
ruary, and off Vera Gruz on the 20th. She remained on this cruise till 
May 8, when she sailed for Key West, arriving on the 16th ; departing 
thence she reached Port Royal on the 22d. On the 2d of June she left 
Port Royal, convoying the iron-clad Lehigh, and arrived at Norfolk on 
the 5th. Returning to Port Royal, she left on the 16th, convoying the 
iron-clad Saugus, and reached Norfolk on the 19th. On the 16th of 
August she sailed on a cruise to Liberia and the west coast of Africa, 
and when last heard from, October 19, bad arrived at Monrovia, Liberia ; 
on the completion of this cruise she is ordered to join the South Atlantic 
station. t 

The Ranger arrived at Hampton Roads December 22, 1876. March 
8, 1877, was detached from the North Atlantic station and ordered to 
New York, arriving there on the 10th. On the 19th of April left for 
the Asiatic station. (See Asiatic.) 

The Shawmut was put out of commission at the navy -yard, Norfolk, 
on the 22d of January. 

SOUTH ATLANTIC STATION. 

The Adams is at present the only vessel on this station, although the 
Hartford, as flag-ship of Commodore E. T. Nichols, appointed to com- 
mand the station, is now en route. The Essex is under orders to join 
this station, also, on the completion of her cruise to the west coast of 
Africa. The Richmond, bearing the flag of Commodore C. H. B. Cald- 
well, then commanding the station, left Rio de Janerio December 30, 
1876, for St. Catharines, Brazil, arriving at that port January 4, 1877 ; 
leaving there on the 22d, she reached Montevideo the 29th, and 
remained there until thp 1st of May, and returning to Rio de Janeiro 
on the 16th. On the 26th of June the Richmond left Rio, and arrived 
at Hampton Roads on the 22d of August, remaining there till the 27th, 
when she sailed for Boston ; reaching there on the 1st of September, 
she was put out of commission on the 18th. 

The flag of Commodore E. T. Nichols, as commanding the United 
States naval force on the South Atlantic station, was hoisted Septem- 
ber 17 on the Hartford, at Norfolk, and that vessel sailed October 13 
for her station, and when last heard from, November 4, had arrived at 
Funchal, Madeira. 

The Adams arrived at Rio de Janerio June 2, having left Hampton 
Roads, Virginia, on the 19th of April, and on the 13th of June left to search 
for Madeiras Rock. On the completion of this duty she returned to Rio, 
and on the 17th of July sailed for Bahia, returning from thence to Rio 
August 17. She has orders to leave this station about November 1, to 
join the South Pacific station. 

The Frolic arrived at Montevideo January 31 from a cruise up the 
river, and on the 10th of February left for the same destination. On the 
16th of March rendered assistance to tfie wrecked American ship Admi- 
ral, returning to Montevideo on the 26th, and remaining there until May 
1, when she departed for Rio, reaching there on the 17th. On the 13th of 
June the Frolic accompanied the Adams in the search for Maderias Rock, 
and on the completion of this duty returned to Rio. On the 6th of Sep- 
tember, in obedience to orders of the department, she left, and arrived 
at Hampton Roads October 19, and on the same day sailed for Washing- 
ton, where she arrived on the 21st, and was put out of commission on 
the 31st. 
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EUROPEAN STATION, 

The following vessels comprise the force on this station, which up to 
the 5th of October continued under the command of Bea^- Admiral John 
Li. Worden: Trenton (flag-ship), 11 guns; Vandal ia, 8 guns; Mai ion, 
8 guns; Alliance, 6 guns. sj 

The Gettysburg and Despatch are also within the limits of this com- 
mand on special service. The Treuton left New York March 8, 1877, 
arrived at Yillafranca April 18, and Bear- Admiral Worden's flag was 
transferred to her from the Marion April 19. On the 9th of May she 
sailed for Smyrna, Turkey, and arrived there the 15th. On the 9th of 
June, in company with the Marion, left for Salonica, arriving there on 
the 10th. Finding matters quiet, departed on the 13th, and returned 
to Smyrna. She remained there until August 25, on which day she left, 
and reached Villafranca August 30, and on the 4th of September left 
for Marseilles. On the 18th left Marseilles and arrived at Yillafranca 
the same day, and on the 5th of October, at that place, Bear- Admiral 
William E. Le Boy relieved Bear- Admiral Worden of the command, 
and the last-named officer returned to the United States. 

The Yandalia sailed from Smyrna for Constantinople January 5, and 
arrived off that city on the 7th, remaining until the 8th of July, and 
arriving at Smyrna on the 9th. On the 22d she sailed for the coast of 
Syria, to visit Latakia, Tripoli, Beirut, Haifa, Joppa, and Port Said, 
and return to Beirut. On the 10th of October was ordered to Yilla- 
franca, where she was at last accounts. 

The Marion left Yillafranca for Smyrna April 19, and remained 
there until June 9, when she left, in company with the Trenton, for 
Salonica, and on the 13th returned to Smyrna. On the 8th of July* she 
left, and arrived off Constantinople the following day. She received 
orders to proceed to Smyrna, and was there at last accounts, October 
22. 

The Alliance arrived at Yillafranca April 17, having left Hampton 
Boads on the 9th of March, and on the 19th was ordered to the coast 
of Syria, to visit all the ports up to Latakia, and return to Beirut. 
She made that cruise, and returned to Beirut May 22, remaining there 
nntil July 11, when she departed for Smyrna, reaching that place on 
the 16th. She has orders to proceed on 25th August to Salonica, and, 
after remaining there a few days, to return to Smyna. Was at Constan- 
tinople at last accounts, October 22. 

The Gettysburg, on special surveying duty in the Mediterranean, sailed 
on the 13th of March for Constantinople, under orders of Bear- Admiral 
Worden, and remained there for one month, when she returned to ex- 
ecute the special duty assigned her. 

The Despatch left Hampton Boads May 1, arrived off Constantinople 
June 14, and is on special duty there. 

NORTH PACIFIC STATION. 

The force on this station continues under the command of Bear- Ad- 
miral Alex. Murray, and consists of the Pensaoola (flag-ship), 22 guns, 
and the Lackawanna, 10 guns. The Pensacola remained at Panama 
sinoe the last report of the Secretary of the Navy until the 4th of April, 
when she sailed, visiting. Pun ta Arenas, Acapulco, San Bias, Mazatlan, 
and La Paz, and arrived at San Francisco July 1. While at Acapulco, 
Bear- Admiral Murray inquired into the arrest of the United States con- 
sul, and secured his release and a satisfactory termination of the whole 
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affair. During the labor-strike, in July, the ship, ia conjunction with, 
the Lackawanna, rendered material assistance to the Stale authorities 
of California. She expected to sail on a cruise to the Sandwich Islands 
about the 1st of December. 

The Lackawannna visited Guaymas, San Bias, and Mazatlan, arriving 
at the last-named place December 12, 1876. On the 28th sailed for La 
Paz, and on the 6th of January, 1877, left there for San Francisco, arriv- 
ing on the 25th. On the 20th of March she sailed to Mazatlan, arriving 
there on the 6th of April, and investigated thfe cases of the schooners 
Dreadnaught and Montana; left there on the 22d and reached Acapulco 
May 3. On the 20th of May left for Mazatlan, arriving on the 24th, 
and leaving same day for San Francisco, stopping at Pichilinque, and 
reaching San Francisco June 25. 

On the 25th of August she sailed from tfce navy -yard. Mare Island, 
for Puget Sound, on the request of the Secretary of the Interior that a 
United States vessel might be sent to the Indian reservation in that 
locality, and reached Neah Harbor, Washington Territory, on the 4th. 
of September. Eemained in that locality until about October 22, 
when she was ordered to return to San Francisco, and reached there 
November 13, and is under orders to survey Tartar Shoal, the locality 
of the wreck of the Pacific mail-steamship City of San Francisco, and 
-cruise along the Mexican coast. 

SOUTH PACIFIC STATION. 

The vessels now in this station are the Omaha, 12 guns, and the On- 
ward, store-ship, at Galiao. The force is now under the command of 
Rear-Admiral George H. Preble, who assumed command at Panama, 
and hoisted his flag on the Omaha March 11. The Adams is under 
orders to leave South America about November 1 to join this station. 
The Omaha remained at Panama during the last year until May 5, 1877, 
when she sailed, and visited Guayaquil, Payta, Ohimbote, and Callao, 
Pern ; arriving at the last-named place June 14. While there, Bear- 
Admiral Preble conferred with the United States minister in relation to 
the steamer Georgia, and the steamer was released by the authorities. 
August 1 left Callao for a cruise southward as far as Valparaiso and 
Talcahuano, to stop at the intermediate ports and return to Callao about 
November 1; reached Valparaiso October 1, and intended to leave 
on the 22d, ou return to Callao; is under orders to return to the United 
States, either to San Francisco, or by Cape Horn to an Atlantic port. 
The Onward remains as the store-ship at Callao. 

ASIATIC STATION. 

The force on this station, Bear- Admiral Thomas H. Patterson having 
assumed command on October 4, consists of the Tennessee (flag-ship), 
23 guns ; Ashnelot, 6 guns ; Monocacy, 6 guns; Alert, 4 guns ; Banger, 
4 guns, and Palos, battery of howitzers. Bear-Admiral William Rey- 
nolds, having been condemned by medical survey, left Yokohama on the 
12th of August for the United States, leaving Captain Jonathan Young 
temporarily in command. The Kearsarge was attached to the station 
during the year, and the Monongahela, 11 guns, is now on her way. 

The Yantic left Hong-Kong December 21, 1876, arrived at Norfolk 
May 18, 1877, and was put out of commission on the 30th. Bear- Ad- 
miral William Beynolds, then in command of the force on this station, 
turned over the commaud to Captain Young, the senior officer, August 
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12, and returned to the United States by passenger-steamship to San* 
Francisco. The Tennessee left Yokohama December 17, 1876, and ar- 
rived at Hong-Kong on the 28th ; left January 4, 1877, for Bangkok,, 
and arrived at the mouth of Men am River, Siam, in company with the 
Ashuelot, on the 11th : remained there until the 31st, when she sailed for 
Singapore, reaching tnere February 4. On the 14th left, and arrived at 
Labuao, Borneo, the 19th, Manila on the 26tb, and departed thence for 
Hong-Kong on the 28th, where she arrived March 3. On the 7th of 
April sailed for Yokohama, Japan ; arrived there the 12th, and was. 
there at last accounts. Is under orders to leave the station between the 
middle of February aud middle of March and return to the United 
States. 

The Ashuelot left Shanghai December 21, 1876, and arrived at Hong- 
Kong on the 25th ; left, and # arrived at the mouth of Men am River, Siam,. 
Jauuary 11, and Bangkok on the 12th. On the 27th left Bangkok and 
Menam River the 31st ; arrived at Saigon February 3, departed on the 
8th, and reached Hong-Kong on the 19th. On the 13th of March sailed 
for Canton, and returned to Hong-Kong on the 31st. Left April 
16, arrived at Canton same day, and on the 19th sailed with the United 
States consul and visited Noibon, island of Hainan, Naion, Pakhoi, isl- 
and of Guiay Chu, newly-opened ports. Left the last-named place on 
the 30th, arrived at Hong-Kong May 2, and on the 4th departed for 
Canton, reaching there the 5th. Sailed on her way up the coast of 
Chiua, aud reached Swatow June 1. On the 3d pf July arrived at 
Shanghai from Ningpo. On the 10th of August she left for Ohefoo, 
where she was at last accounts. 

The Monocacy visited till May 23, 1877, the new ports on the 
Yangtse River. On the last-named date she left Shanghai for Tientsin, 
stopped at Chefoo, and left there June 2, arriving at Tientsin on the 
4th. On the 18th of July arrived at Chefoo from Tientsin. Left Chefoo 
August 14, arrived at Nagasaki the 17th, and on the 28th proceeded to 
Kobe and Yokohama, arriving at the la^t-named port September 1. 

The Alert during the month of January was at Nagasaki, having 
arrived December 6, 1876, from Shanghai ; she left on February 1, ar- 
rived at Kobe the 4th, and Yokohama the 9th. Ou the 12th of May 
left for Damphier Straits to search for shipwrecked persous reported to 
be on some of the islands in that vicinity, and, after a thorough search, 
finding the reports erroneous, proceeded to Hong-Kong, arriving there 
July 24. On the 29th left for Nagasaki, reaching that port August 6, 
and departing thence on the 10th for the scene of the wreck of the 
American vessel Roving Sailor, wrecked about forty miles from Yoko- 
hama. Arrived at Yokohama on the 15th ; departed thence September 
13 for Hakodadi, Yladivostock, Niigata, and Nagasaki, to touch at Len- 
dai, Kamaishi, and Katakisi Bays to ascertain the correct position of the 
island north of Katakisi Bay. 

The Ranger arrived at Singapore August 8, having sailed from New 
York April 19 to join the station ; left August 11 and arrived at Hong- 
Kong on the 24th, and at Nagasaki September 8, and was at last ac- 
count a under orders to Shanghai. 

The Palos was at Yokohama during the months of December, 1876,. 
and January, 1877, and on the 12th of February left for Nagasaki, where 
she arrived March 3, having visited Kobe, departed thence on the 8th, 
and arrived at Ningpo the 11th. On the 19th left for Wenchow with the 
United States consul, and visited that place ; returned to Ningpo March 30,. 
and arrived at Shanghai April 7. On the 19th of June left for Nanking 
with the secretary of legation ou board, stopped at Chiug Kiang, and% 
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reached Nanking June 20 ; departed thence on the 3Jth, and returned 
to Shanghai July 2. In August, 1877, was ordered to proceed to the 
new ports of Ningpo, Poo-Foo, and Wenchow, and afterward to return 
to Shanghai. 

The Kearsarge left Hong-Kong January 15 for Yokohama and Naga- 
saki, touching at all consular ports on the China coast as far as Ningpo. 
Arrived at Foochow February 4 from Amoy, Swatow, and Hong-Kong; 
arrived at Ningpo February 21 from Foochow, and at Nagasaki March 1. 
On the 24th of May departed thence for Kagosima, and returned on the 
31st Arrived at Kobe July 9 from Nagasaki, and on the 30th was 
ordered to the assistance of the steamship Oceanic, reported as having 
lost her screw in the vicinity of Vau Diemen's Straits. Arrived at 
Hong-Kong August 9 ; departed thence on the 15th, and reached Naga- 
saki on the 22d, and was ordered to return to.the United States (Boston) 
via the Suez Canal. Left Nagasaki September 3 and reached Hong- 
Kong on the 10th and Singapore on the 25th. On the 1st of October 
intended to leave for the island of Ceylon, en route to Boston, Mass., via 
the Suez Canal. 

The Monongahela sailed from New York for the Asiatic station Sep- 
tember 22, 1877, via the Mediterranean and Suez Canal, and arrived at 
Gibraltar October 25. 



The Minnesota, also the flagship, a part of the year, of Vice Admiral 
Rowan, port-admiral at New York, the Monongahela, a portion of the 
year, the Constitution, the Saratoga, and the Supply, tender to the 
Minnesota, have all been used as training-ships for enlisted boys in the 
Navy. The Constellation and Mayflower have made their usual cruises 
as practice-ships for cadet-midshipmen and cadet engineers. The Get- 
tysburg has continued on special duty in the Mediterranean. The Guard 
was put in commission at New York September 18, 1877, for special 
duty in Europe in connection with telegraphic longitude work, and left 
New York October 29 for Lisbon, Portugal. The Bio Bravo has remained 
on the Bio Grande River, Texas, and the Michigan on the lakes. The 
Speedwell has been on duty connected with the United States Fish 
Commission during the summer and until October 25, when she was put 
out of commission. The Tallapoosa has made her usual trip as dispatch 
vessel, to the several navy -yards. 
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No. 1.— ESTIMATES SECRETARY'S OFFICE. 

Estimates of appropriations required for the service of the fiscal year ending June 30, 1879, 

by the Navy Department. 



Detailed objects of expenditure, and explanations. 



SAL ABIES. 

Secretary per set March 3, 1877 (R. 8., p. 69. sec. 415; 19 Stat at L.p. 311) 

CMef clerk, per act March 3, 1877 (R. S.,p 69, sec. 416 ; 19 Stat, at L., p. 311) . . . . 
T>iabarsio£-clerk, per act March 3, 1877 (R. S., p. 69, aoc. 416 ; 19 Stat, at L., p. 311) 
Fear clerks of class four, per act March 3, 1877 (R. S., p. 36, sec 167 j 19 Stat at 

L^p. 311) 

Three clerks of class three, per act March 3, 1877 (R. S., p. 36, sec. 167 ; 19 Stat 

at L.. p. 311) 

One clerk of olass two, per act Maxch 3, 1877 (R. S., p. 26, sec 167 ; 19 Stat at L., 

pw311) 

Poor clerks of clsss two (submitted) 

Two clerks of class one, per act March 3, 1877 (R. S., p. 36, sec 167 ; 19 Stat, at L., 

p. 311) 

Fear clerks of class one (snbmitted) 

Twomesseuaera, at$840 each, per act March 3, 1877 (R. 8., p. 36, sec 167 ; 19 Stat 

at Wp.3U) 

Two laborers, at $730 each, per act March 3, IK 7 (R. 8., p. 36, sec 167; 19 Stat 

mAL., p.311) 

i CONTINGENT EXPENSES. 

Stationery, furniture, newspapers, and miscellaneous items (appropriated) (19 
Stat at JL, p 313) 

SALARIES, BUILDING. 

Superintendent, per act March 3, 1877 (R. S., p. 69, sec 416; 19 8tat at L., p. 313) 
Fire watchmen, at $730 each, per act March 3, 1877 (R. S^ p. 36, sec. 167; 19 Stat 

at L^ p. 312) 

Two laborers, at $730 each, per act March 3, 1877 (R. S., p. 38, sec 167 ; 19 Stat 

atL., p. 313) 

CONTINGENT EXPENSES, BUILDING. 

Incidental labor, fast, light, and miscellaneous items (appropriated,) (19. Stat at 

L..P.313) .7: 

CONTINGENT, NAVT. 

Beat and farnitnre of buildings and offices not in navy-yards ; expenses of 
ooorts-martial and courts of inquiry , boards of investigation, examining-boards, 




of vessels in distress, and pilotage ; recovery of valuables from shipwrecks . 
quarantine expenses ; care and transportation of the dead ; reports, profes- 
sional investigation, and information from abroad ; and all other emergencies 
and extraordinary expense arising at home or abroad, but impossible to be an- 
ticipated or classified, (appropriated) (19 Stat at L., p. 385, sec 1) 



Official postage-stamps for the Secretary's offioe and the bureaus of the Navy 
Department (appropriated) (19 Stat at L.,p.319) 



tit 

mi 

H 



$8,000 
3,500 
8,000 

7,300 

4,800 

1,400 
5,600 

2,400 
4,800 

1,680 

1,440 



$41,1 



5,000 



850 
3,600 
1,440 



5,890 



7,000 



80,000 



80,000 



p: 

Ill 



$31, 48» 



8.50$ 



3.8*$ 



5,00$ 



80,09$ 



80,000 
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No. 2.— NAVAL ACADEMY. 

report of superintendent. 

United States Naval Academy, 

Annapolis, Md., November 13, 1877. 

Sir : In submitting my annual report, I beg to renew the two recom- 
mendations I made last year : 

1st. That the system pursued at West Point, of appointing cadets ai 
lea§t one year before they shall present themselves for admission, be 
adopted at the Naval Academy. 

To this I would add the recommendation that, for each Congressional 
appointment and for each appointment "at large" there shall be, at the 
same time, appointed an alternate, to be examined in the event of the 
failure to qualify by the person first appointed. 

2d. That Congress be moved to make the necessary appropriation to 
build an additional wing to the new cadet quarters, so that the cadets 
may be quartered under one roof, to the great benefit of their discipline, 
their health, and the economy of the administration of the school. We 
have now ninety cadet-engineers, and the present cadet quarters are 
not large enough to lodge all the cadets, with proper consideration for 
their health and comfort. 

In my opinion the number, both of cadet-midshipmen and cadet-en- 
gineers, might be advantageously decreased. During the present win- 
ter, for the first time, the list of ensigns will be filled, and midshipmen 
who shall have passed their examination for promotion to that grade 
must wait for new vacancies before they can reach it. Under our pres- 
ent system, this number of passed midshipmen will increase every year, 
and we shall have the sorry sight of an ever increasing number of young 
gentlemen — two, or perhaps ten, years after their graduation — waiting, 
with hope long deferred, for promotion for the lowest grade of com- 
missioned officers. 

We shall also, under the present system, graduate every year many 
more cadet-engineers than will supply the waste of that corps. I would 
therefore respectfully suggest that either the number of cadet appoint- 
ments be largely decreased, or that a new system be adopted which 
would produce far better results than the one now in force. I would 
suggest that some able actuary be found to calculate the annual waste 
of the Navy, both of the line and of the engineer corps ; and further, 
that be should compute how many cadets should each year enter the 
second class to supply that waste, and keep the number of officers in 
the lower commissioned grades of the Navy always full. 

This table could be made more easily than the tables of the life-insur- 
ance companies, and might be rearranged every five or ten years. The 
number of cadets for the second class being thus decided, admission to 
it should be the prize, for which all entering the Naval Academy should 
compete during the first two years of their novitiate. Those who failed 
to win the prizes, might graduate at the end of their first two years, aud 
return to their homes with an honorable diploma, and would well repay the 
country for the cost of their training by carrying to every Congressional 
district in the land the habit of discipline, the traditions of military life, 
and a practical knowledge of the use of arms, which would make them 
invaluable in the organization of volunteer regiments whenever the 
country found occasion to call its citizens to arms. 

There is a subtle power in military discipline which cannot be readily 
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defined, but which gives to those who have learned to obey a great ca- 
pacity to command with ease and with ready acceptance. Under this 
system no cadet need be found deficient, except for grave misconduct 
or for contumacious and inexcusable neglect of study. 

All countries are following the example of the United States in rais- 
ing their standard of naval education ; for all the world begins to recog- 
nize that a scientific training is highly desirable in those who are to 
com maud the ships of war of to day (and of the future), with their new 
engines of destruction, their complicated machinery, and their novelties 
of structure. When I entered the Navy, the wooden line-of-battle-ship — 
a short ship, easily handled uuder canvass — was the highest type of a 
fighting vessel. Its guns were weak and of small caliber, having upon 
them no sights worthy of the name; the powder was poor; flint-locks 
were used j the whole ordnance equipment was very bad ; there were no 
torpedos; no rifled caunou; no steam-engines ; uo armor, uor any of 
those extraordinary provisions of strength such as the foreign ironclads 
now exhibit, to enable them to eudure the shock of battle aud the ter- 
rible strain to which their own machinery subjects them when they are 
driven by it at their greatest s|>«*ed. 

The education given at the Naval Academy lays a foundation upon 
which the graduates of this school may build the highevSt professional 
education. It gi ves them keys by which they may unlock the mysteries of 
ship building and ordnance aud gunnery, and all the intricacies involved 
iu the torpedo syHtem, aud, at the same time, it traius them to the use of 
all arms; it exercises their muscles so as to develop the manliest habits, 
and during four years practical work as ** topineu," it teaches them the 
duty of a private seaman, a traiuiug that was not given to the naval 
youth of my day, and which, to my mind, gives to our graduates a great 
advantage, by enabling them to sympathize with those whom they are to 
command, from having themselves performed a private seaman's duty, 
both aloft and at the guns. 

There is, naturally, great com plaiut now from the disappointed friends 
of cadets who have been too idle to profit by the opportunities given 
them here, or, in some rare cases, perhaps, too dull. It is my carefully 
considered belief that any lad of even a little less than average ability, 
can complete successfully the course of studies here, if he will study 
faithfully aud diligeutly. Those of more brilliant capacity can attain 
the same result with a very moderate amount of study. To take honors 
at the school requires both capacity and hard work. 

The government offers to its young men at the Naval Academy an 
honorable career, and an excellent education at the couutrys' cost, aud 
it demands from them only that they shall uot be dull, idle, unfaithful, 
or vicious. 

The professors and officers are uniformly desirous to graduate as large 
a class as possible; they are ready to give all the assistance iu their 
power, aud it is, of course, a matter of anxiety to the academic board to 
avoid the great concern its members feel when witnessing the disap- 
pointment of parents and friends, caused by the failure of those whom 
they had hoped had secured an honorable calling. 

It is sometimes claimed that the course here is too severe, and I ven- 
ture to give it as my opinion that such is not the case, and I think that 
if the demands of the course were largely decreased, we should have no 
more graduates. As the demand decreased, the effort of the student 
would diminish ; for it is now not the love of learning, but the fear of 
failure, which prompts the majority to exertiou, aud with the larger 
number the effort is to do as little iustead of as much as iwssible. 
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It is sometimes objected that we lay too much stress upon the study 
of mathematics 5 that the cadets are not needed as mathematicians bat 
as sea-officers. 

I know of no study that will so carefully train the mind to quick, clear 
thought, and to the ready application of principles, as the study of pare 
and applied mathematics. The course of mathematics here leads directly 
to those principles of physics and to the scientific knowledge which have 
now beco me essential to the sea-officer, who would fully understand the 
engines of war committed to his care. He must still be a seaman, but a 
scientific seaman, and his science and mental training will in no degree 
abstract from his nautical skill. 

I beg to submit a table showiug the number of graduates during the 
administration of the last five superintendents of the Naval Academy, 
no class h aving graduated during the administration of the earlier su- 
perintendents. 

I also append an order directed to the several heads of departments, 
and their replies thereto. 

I have the honor to be, very respectfully, your obedient servant, 

C. R. P. RODGKRS, 
Rear -Admiral, Superintendent. 

Hon. R. W. Thompson, 

Secretary of the Navy, Navy Department, Washington, D. C. 



The following table shows the number of graduates during the administration of each of the 
last Jive superintendents of the Naval Academy. 



Superintendents. 


CO 




I- 5 1. 

n 1 


Per cent of 
graduates. 


Admiral Goldsborough 


3 

8 
4 
5 
3 

23 


52 
272 
315 
200 
117 


134 
718 
6G6 
434 
252 


39 


Commodore Blake 


38 


Admiral Porter 


47 


Hear- Admiral Worden 


46 


Bear- Admiral Rodgers 


46 






Total 


956 


2,234 


43.4 







United States Naval Academy, 
A nnapolis, Md. y November 14, 1877. 

[Order No. 139.] 

Heads of departments will present, as soon as possible, a clear, brief, and succinct 
statement of the professional importance of the studies under their charge in the aca- 
demic course, showing exactly why they are necessary or useful to future naval officers 
in the duties of their profession, or as an indispensable preparation for higher branches. 

C. R. P. RODGERS, 
Rear- Admiral f Superintendent 



report of board of visitors. 

United States Naval Academy, 

June 20, 1877. 
Sir: The board of visitors appointed to attend the annual examina- 
tion at the United States Naval Academy, at Annapolis, Md., have the 
honor to submit the following report of their proceedings : 
The board assembled on the morning of the 11th instant, all the raeui- 
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bers being present. An organization was effected by the election of 
Commodore J. W. A. Nicholson, United States Navy, as president; 
Brig. Gen. W. H. Emory, United States Army, as vice president; and 
Master H. O. Rittenhouse, United States Navy, as secretary. 

Committees were appointed to whom were assigned the various sub- 
jects coming before the board for examination, and during the ten days 
the board was in session daily meetings were held. 

We take great pleasure in expressing our general satisfaction with the 
Academy and its administration, and in acknowledging the readiness 
with which every facility has been accorded us by the superintendent, 
Bear-Admiral C. R. P. Rodgers, aud his assistants in all the depart- 
ments, for a full examination of everything pertaining to the institution 
and its management. In our investigations we have found scarcely any- 
thing to criticise and nothing to ceusure. The discipline observed is, 
in our opinion, all that can be desired, being strict and exacting, yet 
administered with uniform kiudness aud regard to the welfare and sensi- 
bilities of the cadets. 

We deem it but due to the corps of instructors at the Academy to refer 
in terras of high commendation to the thoroughness with which they per- 
form their work and the excellence of their methods of instruction. The 
plan of frequent examinations, generally written, during the academic 
year, has advantages over the oral method so obvious as scarcely to need 
enumeration. The facts and principles learned are thus more deeply 
impressed, and the habit of facile and accurate expression of thought 
acquired in connection with each branch taught. This method imposes 
an immense amount of labor on the instructors, aud can only be fully 
carried out in institutions in which the heads of departments are aided 
in their work by a number of subordinates proportionate to the number 
taught. 

APPOINTMENT OF CADETS. 

• 

We repeat the recommendation contained in previous reports, that 
cadets should be appointed a year in advauce, as at West Point, with 
an alternate, also a year in advauce, so that he may not be found un- 
prepared if the first should fail to pass the examination for admission. 

APPOINTMENT OF INSTRUCTORS. 

We cordially indorse the recommendation of Rear-Admiral Rodgers, 
the superintendent, that to secure aud retain the best ability for this 
institution, professors should be appointed to the several departments, 
as at the West Point Military Academy, with the rank and emoluments 
of commauder, aud after ten years' service with the rank and emoluments 
of captain in the Navy. 

GROUNDS, BUILDINGS, AND SANITARY CONDITION. 

We have to commend the excellent order of all portions of the estab- 
lishment. The grounds could hardly be more beautiful. The residences 
are comfortable; the general sanitary condition excellent; but we con- 
sider the following changes and improvements, most of which have been 
recommended by former boards, as essential to the growth aud pros- 
perity of the Academy. 

We urge the erection of another building for the cadets connected 
with or near the preseut cadets' quarters, and the removal into a sepa- 
rate building, or to the upper story of the present new building, of the 
kitchen, laundry, and store-rooms, now occupying the basement of the 
cadets' quarters. 

Digitized by VaOOQ lc 



52 REPORT OF THE SECRETARY OP THE NAVY. 

We highly commeud the suggestions made by the superintendent in 
his report to the Navy Department, and those contained in the late 
very complete sanitary report of Medical Inspector A. L. Gihon, and 
especially advise that immediate steps be taken to acquire the premises 
comprised in the small triangle lying between Hanover street and the 
government property on Grave- Yard Creek, with the removal of the 
gas-works, the slaughter-house, and the objectionable neighborhood of 
filthy shanties and cabins, with the surface drainage incident to such 
localities. 

A new armory, drill-room, and gymnasium are of imperative neces- 
sity, and we strongly recommeud their establishment. 

The erection of suitable quarters for the marine-guard, and their 
transfer from the objectionable location on board the Wyandank, is 
recommended in this connection. 

The addition of another story to the rear wing of the sick-quarters 
for cadets in the Academy grounds is recommended, which will com- 
plete the accommodations of this excellent department at a very small 
expense. 

The recent outbreak of an epidemic of measles in the Academy has 
demonstrated the necessity of a hospital outside the inclosed grounds 
of thi Academy to which such cases of sickness may be transferred. 
The building on the government farm answers every requirement of 
the station, and can be maintained at a small expense. We recommend 
that a sufficient appropriation be made therefor. 

The necessities of the department of steam-engineering require a 
small addition to the preseut building. We are of the opinion that the 
wants of this important department should be liberally supplied, and 
this will require only a slight expeuso without material alteration of 
plau or appearance. 

We have to repeat the recommendation made by former boards, of new 
and proper accommodations for the department of physics and chemistry. 

THE COMMISSARIAT. 

The commissariat of the Academy is just at this time in a transition 
state, having beeu for the past twenty-six years and until quite recently 
under the administration of Colonel Swann, a civilian of good business 
capacity, who, ill addition to providing for the cadets, kept a market of 
provisions and groceries for the convenience of officers' families, with 
great acceptance. Upon the recent sudden death of Colonel Swann it 
was deemed best by the authorities of the Academy, having in view the 
experience at the Military Academy at West Point in this respect, 
that the commissariat should hereafter be in charge of a commissioned 
officer who should confine his duties simply to the proper subsistence of 
the cadets and be militarily responsible for the efficiency and economy 
of his administration. Paymaster A. 8. Kenny, of the Navy, was on 
the 7th ultimo selected and assigned by the Navy Department to this 
duty. The introduction of a new system being so recent, all details 
have not yet been fully worked out; but, so far as investigated by the 
board, it is marked with ability and judgment, the provisions furnished 
being of unexceptionable quality, the allowance liberal and well pre- 
pared, and served in an attractive manner. 

SEAMANSHIP, GUNNERY, AND NAVIGATION. 

In the departments of seamanship, gunnery, and navigation we found 
a high state of efficiency. We believe the course in these studies to be 
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as complete as it can be, considering the time necessarily taken up by 
the other branches. It is recommended that two suitable brigs of light 
draught be obtaiued, in order that the cadet-midshipmen may be more 
thoroughly exercised in the seamanship branch of their profession. It 
is suggested that these brigs be permanently stationed at the Naval 
Academy, and that they supply the place of the Dale, now moored at 
the wharf. The advantage of this change would be that the cadets 
would thus be enabled to see at once the effect of all evolutions in a 
vessel under way, which they cannot do in a vessel moored at the wharf. 

CADET-ENGINEERS. 

Owing to the great advance in and growing importance of the science 
of steam-engineering aud naval architecture, the board are of the opin- 
ion that an advauced course of instruction, both theoretical and practi- 
cal, is desirable for the cadet-engineers. After a most careful investiga- 
tion into the present admirable course on these subjects instituted by the 
Superintendent, we are forced to the conclusion that it would be impossi- 
ble to add any more to the same without detriment to the other branches 
necessarily required in the time given for instruction at the Academy. 

As at the present time there are no schools or prominent building estab- 
lishments in the United States where, by observation and study, a theo- 
retical and practical knowledge of their profession can be acquired, such 
as would be necessary to enable the young engineer to arrive at emi- 
nence in all branches of his profession, we feel that we cannot too ear- 
nestly recommend that four or five of those cadet-engineers who shall 
have achieved a prominence in their academic course shall be given one 
or two years (as the Navy Department may elect) in the schools and 
establishments of engineering and naval architecture of Great Britain, 
where, in our opinion, are to be found the best establishments of that 
kind. 

We would also recommend that a post-graduate course should be 
given to the midshipmen and cadet-engineers not specified above, which 
should be one that their duties, and distractions incident to a life on 
board ship, shall not preveut the cadets complying fully with all of 
its requirements. This course should be arranged in detail by the Super- 
intendent and his able corps of assistants. 

ENGLISH STUDIES AND MODERN LANGUAGES. 

We have been much pleased with the general course of English 
studies, aud are satisfied with the care of the teachers and the diligence 
and progress of the cadets in the oral examinations in the French lan- 
guage ; the proficiency of the cadets, where so little time can be devoted 
to this branch of study, exceeded our expectations. We must, however, 
state our conviction that the time allowed to modern languages is not 
sufficient for a thorough study of two even so nearly related as French 
and Spanish ; at the same time we do not see how the time could be 
enlarged without taking it from other branches of equal importance. 
We would therefore suggest that the academic board be requested to 
consider whether a different distribution of time in the study of French 
aud Spanish can be made, so that one of those languages shall be 
studied more thoroughly in the Academy, and the other be constituted 
a part of the post-graduate cour.se. 

THE LIBRARY. 

The arrangement of the books in the library and the regulations for 
their use seem to be all that can be desired. There are now 19,000 
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volumes of valuable and well-selected works in the collection, and we 
earnestly recommend a liberal appropriation to be made annually by 
Congress for its gradual increase. 

Besides the general collection of such books as are required in the 
library of every institution of learning of the first class, the library of 
the Naval Academy should have the means of making a complete collec- 
tion of voyages and travels, and works on geography and the explora- 
tion of the earth's surface. This may well be made its specialty, as no 
other large library has the same reasons for making its collection of such 
» works complete; and one such collection, where everything on the sub- 
ject may be found, will be of benefit to the whole country. 

The room now appropriated for the purpose seems quite insufficient 
for the proper accommodation of the library, and at no distant time 
other arrangements will have to be made. In view of this necessity we 
also recommend that provision for a fire-proof building, or extension of 
the present one, should be immediately considered and provided for. 
The collection is too valuable to be risked in an ordinary building. 

In the library is a small collection of portraits of the former heroes 
of our Navy, and the board think it highly desirable that this should 
be increased, thus gradually forming a national collection of the por- 
traits of those men whose names have always been " familiar in our 
mouths as household words." There are many such portraits in the 
possession of private families, scattered throughout the country, which 
(or copies of them) might well be given to this collection, thus insuring 
their preservation in a national institution, where the coming men of 
the Navy may gather from their view the true spirit of their profession. 
Perhaps.we may properly add that, in addition to portraits, this might 
be made a museum for historical pictures and relics of the Navy with 
great benefit to the cadets, and we therefore recommend the considera- 
tion of the subject. 

In conclusion, and as the result of our examinations, we consider it 
our duty to strongly commend this important and interesting branch of 
the public service to you, and through you to the nation, as deserving 
of the most liberal support. 

All of which is respectfully submitted. 

J. W. A. NICHOLSON, 
Commodore, U. 8. Navy, President of Board. 
W. H. EMORY, 
Brigadier-General U. 8. A.^ Vice-President of Board. 
R. P. BUOKLAND, Ohio. 
W. I. KIPP, D. D., LL.D., 

Bishop of California. 
W. G. HAMMOND, 

Iowa State University. 
J. F. QUINBY, New York. 
S. R. FRANKLIN, 

Captain, United States Navy. 
J. C. ELDREDGE, 
Pay Director, United States Navy. 
S. O. HOUK, Tennessee. 
J. A. LEONARD, Minnesota. 
J. P. 8PRAGUE, 
Chief Engineer, United States Navy. 
F. M. GUNNELL, 
Medical Director. United States Navy. 
O. A. CURTIS, Massachusetts. 
The honorable the Secretary of the Navy. 
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reports of cruise op practice-ships. 

United States Naval Academy, 

Annapolis, Md., November 21, 1877. 
Sir: I beg to submit the report of Gommauder Terry, commanding 
the practice ship Constellation, having the cadet-uiidshipmen on board, 
and the report of Commander Sampson, commanding the practice- 
steamer Mayflower, having on board the cadet-engineers, during the 
practice-cruises in the past summer. 

1 am, very respectfully, your obedient servant, 

C. B. P. KODGERS, 
Rear- Admiral^ Superintendent. 
Hon. R. W. Thompson, 

Secretary of the Navy, Washington, D. C. 



United States Naval Academy, 

Annapolis, Md., September 25, 1877. 

Sir: In obedience to your order of June 16, 1877, 1 have the honor 
to submit the following report of the practice-cruise of the Constella- 
tion during the past summer. 

On the 22d day of June, thirty-six cadet-midshipmen of the first 
class and fifty-seven of the third class were embarked, and on the 26th 
day of the same month we left Aunapolis Roads. July 2 we arrived 
off New Bedford, and from that date until July 20, the ship remained 
in Buzzard's Bay, bnsily employed exercising. 

As soon as the dock at New York was ready to receive her, she pro- 
ceeded there to repair damages sustained by grounding last summer 
aud this. 

Returning to Buzzard's Bay, after less than a week at New York, 
the exercises were continued until August 24, when we visited Newport 
for a week. From there we returned to the Chesapeake, disembarking 
the cadets at Anuapolis, September 18. 

The organization, the general character of the cruise, and the meth- 
ods and extent of instructions were almost identical with those of the 
two preceding years. 

I would respectfully call your attention to the amount of practical 
work accomplished by both classes uuder the system employed during 
the last three years. I have had some experience in former methods, 
both as a midshipman and as executive officer, aud 1 know that iu those 
cruises the opportunities afforded the cadets for practical work were 
comparatively few. 

In Buzzard's Bay, by anchoring at night aud getting under way in 
the morning, the ship's company was afforded ample time for rest, and 
the result was a cheerful and ready obedience duriug the day, although 
a constant demand for heavy work was caused by the character of our 
exercises. 

Aside from the general work of making and taking in sail, reefing, 
sending up and down light yards, bendiug aud unbending sails, &c, 
the cadets of the first class, during the last three summers, have per- 
formed, in charge of the deck, more than one thousand maueuvers, 
including tacking, wearing, box-hauling, chapelliug, getting uuder 
way, and anchoring. % 

The great amouut of seamanship drill at the Academy renders heavy 
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spar exercises during the practice-cruise unnecessary, and consequently 
no attention is paid to them. 

I inclose, in duplicate, the reports of the two classes who were on 
board. 

I am, sir, very respectfully, your obedient servant, 

EDWARD TERRY, 
Commander, Commandant of Cadets. 
Rear-Admiral O.R. P. Rodgers, 

Superintendent Naval Academy, Annapolis, Md. 



United States Steamer Mayflower, 
United States Naval Academy, 
Annapolis, Md., September 20, 1877. 

Admiral : In obedience to your order of June 16, 1 have the honor 
to submit the following report of the practice-cruise of this ship with 
the two classes of cadet-engineers embarked on board. The first class 
numbered fifteen (15) and the third class twenty-two (22) members. 
Passed Assistant Engineers L. W. Robinson and C. W. Rae were ordered 
from the Academy as instructors to the cadets during the cruise. 

The cadets were watched, stationed, and all their mess arrangements 
completed before they came on board. Both classes were embarked on 
the 2l8t of June, and the Mayflower sailed from Annapolis on the 26th. 
The general plan of instruction has been similar to that of previous 
cruises. 

Some modifications have been found uecessary, however, as this is 
the first cruise during which two classes have been under instruction. 
The first class, having studied their profession at the Academy, and 
having made one practice-cruise before, required much more advanced 
Instruction than the members of the third class. It was fouud imprac- 
ticable for this reason to instruct both classes at the same time ; and as 
the classes are quite large, each one required the whole attention of 
both instructors whenever they visited a place for instruction. 

The plan followed has been for both instructors to take the classes on 
shore, on alternate days, adapting the instruction to the class in hand. 
The members of the first class have been required *to give their atten- 
tion to special machinery and mechanical drawings of improved ma- 
chinery, such as could be obtained in the draughting-rooms of the es- 
tablishment visited. 

The third class have been required to sketch and explain machine- 
tools. 

As on previous cruises, the cadets of both classes have been required 
to make sketches and take notes upon the spot. The sketches have af- 
terward been developed into more careful drawings in their sketch-books, 
aud the notes carefully written out in their journals. These jour- 
nals have been read and corrected by the instructors after each day's 
work. The sketch-books have been examined weekly by the instructors. 
Both journals and sketchbooks have been examined at intervals by the 
commanding officer. 

June 29. — Reached Wilmington, Del., where we were kindly furnished 
wharfage at the shipyard of Messrs. Harlan & Hollingsworth. While 
there the cadets visited the works of the Diamond State Iron Company, 
Seidall & Hastings's Plate^Rolling Mills, and Harlan & Hollingsworth's. 
While at Wilmington a short leave was granted to ten of the cadets. 

July 3. — Left Wilmington and reached Chester, Pa., the same day. 
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At the latter place the cadets visited the extensive ship-yard and ma. 
chine-shops of Messrs. Roach & Sons. 

July 7. — Left Chester and reached Philadelphia the same day, where 
the Reading Railroad Company placed a wharf at our disposal. While 
in Philadelphia the cadets visited the Tasker Iron-Works, Baldwin 
Locomotive Works, the works of William Sellers & Co., works of 
George V. Cresson & Co., and the International Exhibition ; also the 
ship-yards of Messrs. Neafie & Levy, and William Cramp & Sons. 
Through the kindness of the latter firm, builders of the fine steamships 
of the American Steamship Company, the cadets were invited to take 
passage in the large steamer Pennsylvania down the river and bay to 
the capes. Accordingly the cadets were sent on board the Pennsylva- 
nia early on the morning of July 19, the Mayflower preceding the Penn- 
sylvania down the river. When the steamship Pennsylvania had over- 
taken the Mayflower, uear the Delaware capes, the cadets were received 
on board and the vessel proceeded to New York. 

While at Philadelphia the cadets who had been granted leave at Wil- 
mington rejoined the ship, and auother party of nine were given the 
same privilege and ordered to rejoin the ship at New York. 

July 20. — Reached Brooklyn navy-yard. At New York the cadets 
visited the Morgan Iron -Works, Delamater Iron -Works, Brooklyn 
Water- Works, Worthington Steam Pump Works, Brooklyn Hydraulic 
Works, and the works of Merrill & Sons. 

At the uavy-yard the cadets visited the draughting-rooms, machine- 
shops, and vessels. The party given leave in Philadelphia rejoined the 
ship, and another party of nine were granted leave, to report at New- 
port, R. I. 

August 4. — Left the navy-yard and anchored the same day off Cold 
Spring, on the Hudson, where the cadets visited the fouudery. 

August 7. — Steamed over to Newburg, where the cadets visited the 
Greeuwood Furnaces. During the 9th and 10th a short visit was paid 
to West Point. 

August 10. — Returned to New York, and sailed from there the follow- 
ing day for Newport. 

August 12. — Reached Newport, where the cadets on leave rejoined 
the ship; and the remaining nine were given leave, to rejoin the ship on 
her return to New York. 

August 14. — Got under way from Newport, and the same day, in com- 
pany with the flag-ship Constellation, anchored at Oak Bluffs, where 
the cadets were given leave to visit the shore for the remainder of the 
day. 

August 15. — Got under way from Oak Bluffs, and the same day an- 
chored at New Bedford. At this place the cadets visited the New Bed- 
ford Copper- Works and the works of the Morse Twist-Drill Company. 
The manufacture of the Morse twist-drill is to a certain extent a secret 
process, but the cadets were kindly explained the entire process, and 
the works of the company will doubtless in future be open to the inspec- 
tion of the cadets on the cruise. The special machinery used in the 
works is highly interesting and instructive. 

August 17. — Left New Bedford, and the same evening reached New- 
port At the torpedo-station the cadets of the first class, whose previous 
studies at the Academy had prepared them to understand what they 
saw, had an opportunity of witnessing the manufacture of nitro-glycer- 
ine; also of examining the different forms of electric machines in opera- 
tion at the station, aud seeing the manufacture of the fuses and various 
torpedoes. 
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August 22. — Left Newport for Providence, where the cadets inspected 
the Hope Station puinping-engines, Providence Tool Company's Works, 
the works of the American Screw Company, the Provideuce Steam- 
Engiue Company, and the Corliss Steam-Engine Works. 

August 28. — Sailed from Providence, aud reached New York the fol- 
lowing day. Keceived on board the party of cadets who had been on 
leave. Coaled ship, and sailed for Washington on September I. 

September 2. — While off the capes of the Delaware, one boiler became 
disabled through defective tubes. The remainder of the passage to 
Norfolk was made under oue boiler. As I was obliged to stop at Nor- 
folk for repair, ad vautage was taken of the delay to have the cadets 
visit the machine-shops, draughting-rooms, aud man*' of the vessels 
lying at the yard. 

The repairs to the boilers requiring more time thau was at first antici- 
pated, you ordered that instead of going to Washiugtou the ship come 
directly to this place, where she arrived September li. 

Iu conclusion, I have to report that the couduct of the cadets during 
the cruise, with two or three exceptions, has been very good. 

The inclosed report of professional aptitude, attention to duty, de- 
portment, &c, contains these points iu detail. 

The officers, without exception, have been zealous aud efficient in the 
performance of their duties. 

At all the establishments visited, the cadets have been received with 
uniform kindness, aud every facility for their instruction placed at their 
disposal. In many cases their visit was anticipated, aud special ma- 
chinery set in motion, or interesting processes exhibited which they 
might not otherwise have understood. 

I respectfully recommend that the visit to Wilmington, in future 
cruises, be omitted. The creek iu which the ship must auchor is bor- 
dered by an extensive marsh, aud at low water a large extent of the 
bed of the creek is exposed. 

Respectfully submitted. 

W. T. SAMPSON, 
Commander, Commanding Mayflotcer. 

Rear Admiral C. R. P. Rodgers, U. S. N., 

Superintendent Naval Academy. 



report of head of department of navigation. 

United States Naval Academy, 
Department Astronomy, Navigation, and Surveying, 

November 15, 1877. 

Sir: Understanding order No. 139 to refer more particularly to the 
theoretical course in this department, I have iu what follows confined 
myself to stating a plea for theory. 

Our course iu astronomy prepares the cadet for the consideration of 
problems in navigation ; also for practice with those astronomical in- 
struments which he may be called ou to use if attached to the Coast Sur- 
vey or to an expedition similar to the one on which the Guard is now 
engaged. 

The course in navigation and surveyiug prepares the cadet to navigate 
a ship and survey a harbor. It is simply an application of his knowl- 
edge gaiued in the mathematical departments; to the solution of prob- 
lems in navigation and surveying; to the mathematical investigation 
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of the deviation of the compass, as presented either in British admi- 
ralty publications or those of our own Bureau of Navigation ; to the com- 
prehensive consideration of the charts used in the United States Navy 
or Coast Survey, and to the intelligent use of such books as " Pro- 
jection Tables, United States Navy," issued by Bureau of Navigation, 
1868. Besides thus enabling him to understand very important branches 
of his profession, to read intelligently the numerous articles or books 
constantly appearing, which treat of navigation, on which an officer 
should be able to express a sensible opinion, the theoretical course is 
of the greatest value in preparing for the facility of operation and ex- 
actness of result, which is the final test of the navigator; for given the 
question of preparing a lad to be an excellent navigator in six years. 

I believe the best authorities will agree with me to devote a portion 
of the period to the theory of navigation, and the remainder to the 
practice. 

In oar coarse we supplement theory with sufficient practice to illus- 
trate the theory and to give certain facility in the use of instruments, 
bat the principal practice should follow graduation, as it is only at sea 
that an experienced navigator can be made. 

In conclusion, I claim that when the system fails, such failure is 
nearly always due to the fact that the graduate has neglected the prac- 
tice of navigation after leaving the school. 
Very respectfully, 

J. A. HOWELL, 
Commander, U. 8. N., Head of Department 

Bear- Admiral C. R. P. Rodgers, U. S. N., 

/Superintendent. 



REPORT OF HEAD OF DEPARTMENT OF SEAMANSHIP. 

United States Naval Academy, 

Department of Seamanship, &c, 

November 19, 1877. 

Admiral : Complying with your order of the 14th instant, I respect- 
fully report the following as the course of instruction pursued in this 
department, and a statement of the professional importance of these 
studies : 

Daring the first two years at the Academy the cadet-midshipmen make 
a practise-cruiseof three months' duration, when they perform the duties of 
an enlisted man; they also perform the same duties at seamanship drill 
two or three times a week during the academic year, when the weather 
will permit. In the third year they are taught elementary seamanship, 
with the assistance of the practical drills, models, text-books, and lec- 
tures, and are prepared to exercise the duties of officer of the deck, petty 
officers, and seamen, npon their practice-cruise during the following 
summer, when they are carefully and patiently instructed as to the 
reasons and necessities of complying with the directions, as are consid- 
ered the best, for the management and care of vessels. 

They are also taught naval tactics during their third year, and this 
instruction is enforced by frequent drills with a fleet of cutters, fitted 
for that purpose. 

During the fourth year the first class is instructed in the principles 
of handling a ship under all circumstances, and in preparing for and 
being able to properly meet the emergencies of a sea-life. 
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A short course is given in naval construction, for which the previous 
training in the mathematical department is essential to readily under- 
stand tbe calculations and formulas necessarily used in this important 
branch of study. 

Attached to this department is an instructor in swimming, gymnas 
tics, and boxing. Immediately after the cadets enter tbey are taught 
to swim ; the following year they receive instructions in gymnastics, and 
during the remaining two years tbey are given frequent lessons in 
boxing. 

The manner of signaling under all circumstances, with all kinds of 
contrivances, is thoroughly taught, and this is one of the several pro- 
fessional drills under the charge of this department. 

To the naval officer, seamanship is the inherent adjunct of his pro- 
fession. Its importance cannot be doubted iu the course of instruction 
at a naval institution. It is carefully taught here, theoretically and 
practically, with the aim that when a cadet leaves the Academy he shall 
be a good u topman ; " know how to heave the lead and steer; and shall 
have as thorough knowledge of the duties required of a naval officer as 
a graduate of any college has of the requirements of the profession he 
has been fitting himself to enter. It is only necessary for the cadet- 
midshipman to have, for a short time, the 1 opportunity to practice that 
which he has been taught, to make him a competent officer. 

It is unreasonable to expect a graduate to at once perform everything 
in his profession as well as those duties are discharged by men who 
have been years at this work. The young aspirant for the honors of 
the medical or legal professions may have graduated with high distinc- 
tion, but he will find it difficult to persuade men to trust him with any 
case of importance until he has had some years of experience in-actual 
practice. His distinguished honors at graduation amount to but little 
unless he continues his studious habits. He must be allowed some little 
time to develop and to apply his knowledge before he is judged as to his 
fitness to take rank with even the younger members of his corps. 

Seamanship, at the Academy, is considered of paramount importance, 
and it is believed by those familiar with the course of instruction in 
this branch of study here that never, in onr ships of war in active serv- 
ice, has the same amount of instruction been given to naval youth. 

A person should know something of the strength and condition of his 
domicile, particularly when that habitation is a floating structure, 
tossed, strained, and knocked aboiijt by the violent winds and heavy 
seas which are to be met with at any time during the cruises of sea- 
going vessels. 

The study of naval construction gives this important professional 
knowledge, and had it been more thoroughly understood, serious acci- 
dents with new vessels, where many lives have been lost, would have 
been avoided, and large sums of money saved, by constructing ships 
properly which have proved to be worthless by reason of not conform- 
ing to the easy rules and laws of naval architecture. 

I am, sir, very respectfully, your obedient servant, 

H. L. HOWISON, 
Commander, U. S.'^N., Head of Department. 

Rear- Admiral C. R. P. Rodgers, U. S. N., 

Superintendent. 
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report op head of department op ordnance. 

Naval Academy, Department op Ordnance, &c., 

November 16, 1877. 

Sir : I have to acknowledge the receipt of order 139, and reply as 
follows : 

Cadet midshipmen come under instruction in the department of gun- 
nery during the last two years of their course at the Academy in those 
classes which are called second and first. 

Cadets of the second class are instructed in infantry and light artillery 
tactics, and in the naval-ordnance instructions. 

It frequently becomes necessary to land seamen for service ashore, 
not only in war, but in peace also, owing to the unsettled condition of 
many countries visited by naval vessels. Our ships are supplied for 
such service both with infantry -equipments and light field-pieces. A 
knowledge of tactics, up to and iucluding the handling of a battalion, 
is therefore a matter of practical necessity. 

The ordnance-instruction book contains descriptions of the different 
guns, carriages, &c, in use in the Navy at the date of its publication, with 
the methods of handling and drilling the same; equipment of boats for 
every kind of military service on which they may be employed; maga- 
zine arrangements, and details of the construction and use of ordnance 
materials and implements. 

Having been thus taught the merely practical part of this branch of 
their profession, with great part of which the men under their control 
will be as familiar as themselves, the following u first-class » year is 
given to teaching the mode and principles of making the various weapons, 
projectiles, and explosives with which they will have to deal. Beginning 
with the manufacture of gun-metals from the ore, the course embraces 
such subjects as casting, building, and inspecting guns ; various systems 
of ritiing; gun-carriages of mauy patterns; manufacture and testing of 
gunpowder; sighting guns; pointing in theory and practice, &c. 

While the greater part of the textbook is devoted to our own system 
and methods, there is also mention, aud in some cases description, of the 
inventions and methods of other nations. This is desirable in all coun- 
tries, now that a general race is running in the enlargement of ordnance, 
improvement of methods, and invention of new appliances. It is the 
more necessary in our country because the United States, for economical 
reasons, has not engaged in this race. 

There can, I think, be no question of the professional importance to 
naval officers of the instruction mentioued above. 
Very respectfully, 

A. T. MAHAN, 
Commander, Head of Department of Gunnery. 

Bear- Admiral C. B. P. Rodgers, 

Superintendent Naval Academy. 



report of head of department of physics, etc. 

Naval Academy, 
Department op Physics and Chemistry, 

November 14, 1877. 

Admiral : In complying with your order No. 139, 1 have to remark — 
1st. That the importance of any study to a naval officer depends upon 
the recognized need of the knowledge acquired by such study. 
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As there is a great diversity of opinion in the service as to what 
should constitute the acquirements of an officer, the reasons for pursu- 
ing a study which might be convincing to one might have no weight 
with another. 

2d. All should accede to the general principle, that the more compre- 
hensive and thorough an officer's education, the better is he fitted to 
perform his duties. 

3d. Every branch of a naval officer's profession furnishes many illus- 
trations of the application of science, and an officer will better compre- 
hend the applications when he understands the scientific principles upon 
which they are based. It may not be absolutely necessary that an offi- 
cer should understand the chemical and physical difference between the 
materials used in a cast-iron, wrought-iron, or steel gun ; yet, I think, 
there can be no question that such knowledge will be serviceable many 
times. 

4th. Fo academic course of study can possibly meet all the special 
cases which may arise during a professional career, and that course of 
study best attains its proper end which best fits the student to grapple 
with special cases as they arise. The testimony of those who have de- 
voted their lives to educational affairs is that the easiest and quickest 
way to prepare a young man for a profession is to commence with a 
careful general training. It may at first seem indirect, yet the early 
culture insures rnpid progress in the profession and its thorough mas- 
tery when commenced. 

5th. While the Naval Academy is a technical school, it must not be 
overlooked that its students depend upon it for their mental training 
as well as their techuical education. 

Hence, the objects of the course in this department are to develop 
the cadet's powers of observation, and make him prompt and correct in 
interpreting the impression of his senses. As a student's interest in a 
study is increased when he comprehends that the knowledge acquired is 
to be put to actual use, every occasion is made use of to draw bis atten- 
tion to the bearing of his study upon his profession. Problems for illus- 
tration are selected with a special view to similar ones he will meet in 
practice. 

In this way be is taught the theory, construction, and use of instru- 
ments he is required to use in his profession ; as the thermometer, barom- 
eter, hygrometer, hydrometer, &c. He is taught the laws of flotation 
and conditions of equilibrium of floating bodies. He is taught the gen- 
eral principles of wave motion, as applicable to the propagation of sound 
and light. He is taught the theory and construction of the optical in- 
struments he will be called upon to use; as the telescope, sextant, &c. 

In electricity he is taught the theory and application of this agent to 
its various uses in the service, which are daily becoming more numer- 
ous. He is taught the theory of the construction of the compass, and 
the various sources of compass-error which exist in all ships, and espe- 
cially in those made of iron or ironclad. 

In heat he is taught the, theory of the pressure of gases and vapors, 
the theory of heat-engines, including the steam-engine, and the possible 
amount of energy that may be converted into useful work in the steam- 
engine. 

In chemistry he is taught the philosophy of the science, together with 
the chemistry of common things ; also, the chemistry of the manufact- 
ure of iron and steel, of gunpowder, gun cotton, nitroglycerine, dynamite, 
&c, and the various fulminates. Throughout the course the grand prin- 
ciple of the conservation of energy is constantly held up as a check and 
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guide. The metric or decimal system is principally used, to tbe eud 
that tbe future officers may be prepared to readily take up any points of 
professional interest in foreign countries and communicate with facility 
with foreigu officers and men of science. 

Tbe attainments required of a naval officer of the present day may be 
inferred from the character of the articles published in such periodicals 
as the Engineering, the Proceeding of tbe Royal Uuited Service Insti- 
tution, Proceedings of the Institution of Naval Architects, &c, many of 
which articles require, for a fair understanding of them, scientific knowl- 
edge of no mean character. The means of attack and defense in naval 
warfare are constantly becoming more and more complicated, and naval 
officers have, in tbe same proportion, more to learn to master their pro- 
fession. He should be prepared by scientific training to adapt himself to 
the great and rapid changes that are liable at any moment to arise in 
his profession. If a naval engagement were to take place to-day be- 
tween two modern fleets, the result might entirely revolutionize our 
ideas of naval warfare. 

He who would be most prompt to appreciate the new condition of 
things, and adapt himself thereto, will be the best officer. Now, I thiuk 
this readiness for the future js only to be secured by arming the gradu- 
ates of this institution at all points by such scientific training as will 
best prepare them for auy contingency. 
Very respectfully, 

W. T. SAMPSON, 
Commander, Head of Department. 

Rear- Admiral C. R. P. Rodgers, U. S. N., 

Superintendent United States Naval Academy. 



REPORT OF HEAD OF DEPARTMENT OF STEAM-ENGINEERING. 

Naval Academy, 
Annapolis, Md., November 20, 1877. 

Sir: In obedience to your order No. 139, dated November 14, 1877, 
I have the honor to submit the following statemeut of the professional 
tm|>ortance of the studies pursued in the department under my charge. 

These studies relate to the designing, construction, management, and 
care of steam engines and other machinery used in the naval service, 
and 1 conceive their importance to be commensurate with the impor- 
tance of the part now performed by steam-engines in commerce and war. 

So far as the studies relate to the theory of the steam-engine and of 
machines in general, they are necessary, because no adequate practical 
acquaintance with the subject can be had without them. And the theo- 
retical studies are altogether aucillary to the practical instruction given 
the cadets. The practical instruction received by the cadet-midshipmen 
will be necessary to them in their future career in the Navy as command- 
ing officers of ships provided with means of offense and defense, not the 
least of which is the motive-power, which failing, other means must 
likewise fail in consequence. That he who is to have absolute control 
of this power should have a good knowledge of the arts by which it is 
developed seems indisputable. 

In the course of instruction of cadet-engineers in my department, by 
far the greatest part of tbe time is given to those arts upon which the 
practice of steam-engineering depends, and nothing is taught that is not 
absolutely necessary in these times to success in any of the branches of 
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taught are theoretical and applied mechanics, and the differential and 
integral calculus ; the cadet-engineers have also a course in " the strength 
of materials." 

Experience has shown that the present required course of study in 
this department, while sufficiently extensive to be of great servioe to 
the cadets, is not too difficult for any industrious student who has com- 
pleted the required mathematical course for the third and fourth classes. 

There is at present an elective course in the integral calculus and in 
analytical mechanics, supplementary to the elective course in the de- 
partment of mathematics. 

The time spent at this Academy by the cadets does not permit the in- 
troduction of studies whose sole object is the discipline and cultivation 
of the intellectual powers, however desirable this may be. It seems, 
therefore, proper that the reasons for the presence in the academic 
course of certain branches of study should be assigned. 

The applications of mechanics are so numerous and important in con- 
nection with the naval officer's profession that few will question the 
utility of this branch, which constitutes the medium through which the 
practical applications of mathematics are mostly made. 

Experience, both here and elsewhere, has shown that the shortest, 
easiest, and only satisfactory road to this branch of study is through 
the calculus, since the extra labor involved in comprehending the cum- 
bersome methods adopted in attempting to avoid the use of the calculus 
fully suffices for the acquirement of a fair knowledge of this subject. 

Many important mechanical problems are, however, so dependent 
upon the calculus that without it they cannot be mastered at all. For 
example, determining the centers of gravity and moments of inertia of 
many regular solids ; the theory of the strength of beams ; the motion 
of projectiles in air ; also many problems relating to hydrostatics, as- 
tronomy, and navigation. 

It is of the utmost importance that at least a portion of the officers 
of the United States Navy shall be qualified to keep themselves fully 
informed as to the professional papers published abroad. As an illus- 
tration of the absolute necessity of a knowledge of the calculus for this 
purpose, it is sufficient to remark that the number of Naval Science (a 
quarterly published in London) for January, 1875, contains thirteen 
articles on strictly professional subjects; of these four are beyond the 
comprehension of a person not familiar with the calculus. The number 
of the same journal for July, 1874, contains nine articles, of which five 
involve the calculus. Other examples might easily be cited. 
I am. sir, very respectfully, your obedient servant, 

J. M. RICE, 
Professor of Mathematics, V. S. J\T., 
Mead of Dept Mechanics, &c. 

Bear- Admiral 0. B. P. Bodgebs, IT. S. N., 

Superintendent Naval Academy. 



report of head of department of english studies, etc. 

United States Naval Academy, 
Department of English •Studies, History, and Law, 

November 16, 1877. 
Sir : Of the subjects taught in the department of English studies, 
history, and law, the course in English studies includes as much of the 
elementary branches as is necessary to supply the great defect* in the 
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early training of cadets. Beyond this, students become familiar with 
the rules for composition, and have practical work in writing official re- 
ports and papers on designated subjects. This training, important as it 
is for all men in official positions, is peculiarly so for naval officers, 
whoee official communication* are stamped with a permanent charac- 
ter and become a part of the archives of the government. The com- 
position of reports and* dispatches demands accuracy, clearness, and 
facility of expression, which, except in rare instances, can only be ac- 
quired by careful training. 

The course in history comprises a brief sketch of general European 
history, a more detailed study of the history and constitution of the 
United States, and a special course in naval history. The first is nec- 
essary to enable officers to understand the relations of the governments 
whose officers and representatives they meet, and to maintain relations 
with such foreign officials on an equal footingof intelligent and enlight- 
ened intercourse. With regard to the second, it is obviously essential 
that those destined to occupy a high official position should be ac- 
quainted with the character and organization of the government they 
serve; and he could hardly be considered an accomplished officer who 
was not well versed in the history and institutions of his own country. 
The third branch of the subject, which comprises the history of the 
naval service, with its record of great achievements in the past, is a 
stimulus to renewed effort in the future. It gathers together aud gives 
permanent form to the traditions of the service, and presents a series 
of bright examples of professional worth and devotion to duty to be 
followed and emulated by succeeding generations of officers. 

A knowledge of the rules of international law is absolutely necessary 
to naval officers. Cases frequently arise, in peace as well as in war, 
where an officer is called upon to make a direct and immediate applica- 
tion of some of these rules, and where his action may be of great 
moment. Ignorance of this subject may lead to mistakes involving 
most serious consequences, so serious even as to lead to an unexpected 
and disastrous war. 

Every precaution should be taken to prevent the possibility of such 
mistakes, and this can only be accomplished with certainty by system- 
atic preliminary instruction in the subject. 
Very respectfully, 

J. B. SOLEY, 
Professor, U. 8. N. y Head of Department. 

Bear- Admiral 0. B. P. Rodgers, U. 8. N % 

Superintendent United States Naval Academy. 



REPORT OP HEAD OP DEPARTMENT OP MODERN LANGUAGE8. 

' United States Naval Academy, 
Department of Modern Languages, 

November 16, 1877, 
8ir : In obedience to Order 139, 1 respectfully submit for your con- 
sideration a statement of my views as to the importance of the studies 
under my charge. 

As an agent of the government, the naval officer, more than any 
other, must have an excellent knowledge of French, not merely because 
it is an accomplishment, but because it is becoming daily more indispen- 
sable to him. 
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It is the acknowledged diplomatic language of Europe. It is also 
very extensively used in commercial, scientific, and literary intercourse. 
There are many books most valuable to the naval officer in the study 
of his profession that are closed to him unless he be proficient in that 
language, because many French works are not translated, and important 
publications of other countries of the European continent are translated 
in the French only. As to the Spanish, the United States has near it 
many Spanish-speaking countries, Mexico, Cuba, and the South Ameri- 
can republics, and it is very important that our naval officers, who are 
often called to act promptly upon these coasts, should understand and 
speak the language of those countries. 

Very respectfully, your obedient servant, 

L. F. PRUD'HOMME, 
Professor ', Head of Department. 
Rear- Admiral 0. R. P. Rodoers, 

Superintendent United States Naval Academy. 



report of head qf department of drawing. 

United States Naval Academy, 

Annapolis, Md., November 15, 1877. 

Sir : I have the honor to acknowledge your order No. 139, under date 
of November 14, in which you direct that heads of departments shall, 
as soon as possible, present a statement setting forth the professional 
importance of the studies under their charge to naval officers. 

As head of the department of drawing, having under my direction 
the teaching of cadet-midshipmen in practical perspective, free-hand 
drawing from objects immediately connected with the duties of naval 
officers, as guns with their carriages, hulls of ships, knots, rigging, 
timbering, &c, and having also under my charge the teaching of topo- 
graphical and chart drawing, I beg leave to state that drawing, as 
taught at the United States Naval Academy, is of immediate im- 
portance to cadet-midshipmen while in the school, inasmuch as it 
materially assists them in the acquisition of knowledge in the profes- 
sional branches, seamanship and gunnery. The course in topographical 
and chart drawing is of practical importance to the uavai officer in 
fitting him to record and report the results of surveys and to do the 
various kinds of hydrographic work required by the public service. 
Officers are frequently called on to report on the approaches to the 
coast, bearings, entrances to harbors, &c, and it is often required that 
sketches of headlands and coasts should accompany such reports. The 
safety of ships depends on the clearness and accuracy of such illus- 
trated reports, and a good knowledge of drawing is indispensable to 
insure this clearness and accuracy. 
Very respectfully, 

MARSHALL OLIVER, 
Professor, Head of Department of Drawing. 

. Rear- Admiral 0. R. P, Rodgers, U. S. N., 

Superintendent 
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Estimates of appropriations required for the service of the fiscal year end- 
ing June 30, 1879, by the Naval Academy. 



Detailed object of expenditure, and explanation. 



NAVAL ACADEMY. 

Pay Naval Academy : 

One professor of drawing, head of department 

One professor of modern languages, head of department 

Three professors, viz : one of physics, one of chemistry, and one of Span- 
ish, at $2,200 each 

8even assistant professors, viz : fonr of French, two of English studies, 
history, and law, one of drawing, at $1,600 each 

Sword-master, at $1,500, and two assistants, at $1,000 each 

Boxing-master and gymnast 

Assistant librarian 

Three clerks to Superintendent, at $1,200, $1,000, and $600 each 

One clerk to commandant of cadets 

One clerk to audit cadets' accounts ---«. 

One apothecary 

One baker 

One mess-man, at $288 ; one cook, at $325.50 ; and messenger to Superin- 
tendent, at $600 

One armorer, at $529.50; gunner's mate, at $469.50; and quarter gunner, 
at $409.50 

One coxswain for gymnasium, at $469.50 ; one seaman in department of 
seamanship, at $349.50 ; one seaman in department of astronomy, &c, 
at $349.50 ; one seaman in department of physiology and chemistry, at 
$349.50 

One band-master, at $528, and 21 first-class musicians, at $348 each 

Seven second-class musicians, at $300 each 



Amount appropriated under this head, " pay of professors and others," for 
the year ending 30th June, 1878 



Pay of watchmen and others : 

Captain of the watch, at $2.50 per diem 

Fonr watchmen, at $2.25 per diem, each 

Foreman of the gas and steam-heating works of the Academy, at $5 per 



diem . 



Ten attendants of gas and steam-heatiog works: one at $3.50 ; one at $3 ; 

and eight at $2.50 per diem each 

One steam-pipe fitter 

Three joiners, two painters, and two masons, at $3.50 per diem each .... . 
One tinner, one gas-fitter, and one blacksmith, at $3.50 per diem each.... 



Amount appropriated for the year ending June 30, 1878 

Pay of mechanics ond others : 

One mechanic at workshop, at $2.25 per diem 

One master laborer to keep public grounds in order, at $2.28 per diem 

Fourteen laborers to assist in the same : three at $2, and eleven at $1.75 

per diem each 

One laborer to superintend quarters of cadets, public grounds, &c, at 

$&28 per diem 



° 2 » ° 
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$2,500 00 
2,500 00 

6,600 00 

12,600 00 
3,500 00 
1,200 00 
1,400 00 
3,000 00 
1,000 00 
1,000 00 
750 00 
600 00 

1,213 50 

1,408 50 



1,518 00 
7,836 00 
2, 100 00 



50,72t> 00 
50, 118 00 



•608 00 



912 50 
3,385 00 

1,825 00 

9,672 00 

547 00 

8,942 50 

3,832 50 



29,016 50 
29,016 50 



821 25 
832 20 

9,216 25 

832 20 



•This exoess is occasioned by the addition of one baker (at fdOO) for the cadets' mesa. 
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Estimates of appropriations required, &c. — Continued. 



Detailed object of expenditure, and explanation. 



S3 ® *S ' 



JS ® 5 £ 

•g^ • a 

& .63 Si 



Six attendants: one at chapel, one at recitation hall, one at offices, one 
at library, one at paymaster's office, and one at store, at $20 per month 
each 

Twenty servants to keep in order and attend to cadets' quarters, public 
buildings, &c, at (20 per month each 

Amount appropriated for the year ending June 30, 1878 

Excess 

Pay in department of steam-engineering,: 

One machinist, at $3.50 per diem 

One machinist, at $3 per diem 

One blacksmith, at $3.50 per diem 

One boiler-maker, at $3.50 per diem 

One pattern-maker, at $3.50 per diem «. 

One molder, at $3.50 per diem 

Two laborers, at $1.75 per diem each , 

Appropriated for year ending June 30, 1878 

REPAIRS AND IMPROVKHKNT8. 

For the necessary repairs of public buildings, pavements, wharves, and 
walls inclosing the grounds of the Naval Academy ; lor improvements 
of the same, and for furniture, fixtures, &c , 

Appropriated for year ending June 30, 1878 

Heating and lighting : 

For fuel for heating and lighting the Academy and school-ships 

Appropriated for tne year ending June 30, 1878 

Decrease 

GENERAL MAINTENANCE, NAVAL ACADEMY. 

For the purchase of books for the library 

For stationery, blank-books, models, maps, &c, and for text-books for 
the. use of instructors .... , 

For the expenses of the Board of Visitors 

For the purchase of chemicals, apparatus, and instruments in the depart- 
ment of physios and chemistry, and for repairs of the same 

For the purchase of gas and steam machinery, steam-pipe and fixtures, 
rent of buildings for the use of the Academy, freight, cartage, water, 
musio, music and astronomical instruments, uniforms for the bandmen, 
telegraphing, and for the feed and maintenance of teams, and for the 
current expenses and repairs of all kinds, and for incidental labor and 
expenses not applicable to any other appropriation 

For stores in the department of steam-engineering 

For materials for repairs in steam-machinery 

Appropriated for the year ending June 30, 1878 

Excess 



$1,440 00 
4,800 00 



17,941 90 
17,701 90 



*240 00 



1,277 50 
1,095 00 
1,277 50 
1,277 50 
1,277 50 
1,277 50 
1,277 50 



8,760 00 
8,760 00 



21,000 00 
21,000 00 



17,000 00 
18,000 00 



1,000 00 



2,000 00 

2,000 00 
2,600 00^ 

5,000 00 



34,600 06 

800 00 

1,000 00 



48,000 00 
45,500 00 



t2,500 00 



*This excess is occasioned by one additional attendant to offices, &c 

t This excess is occasioned by an increase of 13.500 necessary for the purchase of chemicals and ap- 
paratus for use in the department of physics and chemistry. 
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BSCAFITULATIOir. 

Pay of professors and others : $50,718 00 

Pay of watchmen and others 29,016 50 

Pay of mechanics and others 17,9 ii Kk 

Pay in department of steam-engineering 8,760 00 

Repairs and improvements V 21,000 00 

Heating and lighting II' 222 22 

General maintenance 48, uw ou 

Amount estimated for 192 '£S 12 

Appropriated for year ending June 30, 1878 190,096 40 

Excess 2,340 00 

Respectfully submitted. ^^^ ^ 

*" J c. k: p. rodgers, 

Rear- Admiral, Superintendent 
Hon. R. W. Thompson, 

Secretary of the Navy, Navy Department, Washington, D. €. 



No. 3.— BUREAU OF YARDS AND DOCKS. * 

Bureau op Yards and Docks, 

Navy Department, 
Wdshington, D. C, October 13, 1877. 
Sir: Io compliance with your order of the 10th instant, I have the 
honor to submit my annual report for the fiscal year ending 30th June, 
1877, and estimates for the fiscal year ending 30th June, 1879, together 
with an abstract of offers for supplies coming under the coguizauce of 
the Bureau of Yards and Docks for the fiscal year ending June, 1877. 
Very respectfully, your obedient servant, 

J. 0. HOWELL, 

Chief of Bureau. 

Hon. R. W. Thompson, 

Secretary of the Navy, 2favy Department, Washington, D. C. 



Bureau of Yards and Docks, Navy Department, 

Washington, D. 0. y September 29, 1877. 

Sir : I have the honor to submit herewith the annual report of the 
operations at the several navy-yards and stations, under the cognizance 
of this bureau, during the fiscal year ending 30th June, 1877, together 
with the estimates for improvements and repairs for the fiscal year end- 
ing 30th June, 1879. • 

At the old navy-yards upon the Atlantic coast nothing has been done 
in the way of permanent improvements, the small inadequate appropri- 
ations sufficing merely to keep them in temporary repair. 

At League Island, work is nearly finished upon the large steam- 
engineering building ; the temporary wharf at the foot of Broad street 
has been extended to the line of twenty-one feet of water; the founda- 
tions for officers' quarters and commandant's office have been laid ; a 
new watch-house has been built ; and the mold-loft building will shortly 
be completed. About thirty-four acres in all have been filled in by the 
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American Dredging Company, under contract, and of this area about 
seven and a fourth acres were filled in during the past fiscal year. A 
causeway across the back channel has been built ; plank roads laid ; and 
a space near the commandant's office has been graded and sodded. The 
whole amount from the sale of the Philadelphia navy-yard, allotted by 
the late Secretary of the Navy to the Bureau of Yards and Docks, will 
have been expended by December 1, a large majority of the expenditure 
having been made under contracts. 

At Mare Island, the appropriation for the dry-dock was only sufficient 
to keep so much of the dock as has been finished in condition, and to 
lay a small portion of granite. 

I beg leave to invite your special attention to the amount asked for 
the continuance of the work upon the stone dry-dock at Mare Island ; 
not a dollar was appropriated for this important work for the present 
fiscal year. 

The necessity for a stone dry-dock at Mare Island has been recently 
made painfully apparent by the accident which happened to the wooden 
dry-dock at that navy-yard, while a man-of-war of a friendly nation was 
being raised. That no lives were lost upon this occasion was a matter 
of surprise and congratulation. Fourteen thousand dollars were needed 
to repair damage done to the dock. 

In our eight navy-yards we have but three stone dry-docks. A 
single private ship-yard in Englaud has five of solid masoury ; and at 
Spezia, the Kingdom of Italy has in successful operation one of the 
greatest and most thoroughly appointed dock-yards in existence, con- 
taining an immense wet basin capable of floating the largest ship, and 
five or six dry-docks, which are to be increased to ten in number. 

Keports from Rear- Admiral Rodgers, lately commanding at Mare Isl- 
and, show a great decrease in the depth of water at the docks at that 
yard. 

The sum asked for dredging purposes I believe to be absolutely neces- 
sary, if the yard is to be kept in working condition. 

I beg to reiterate, that in my judgment the necessity for commencing 
the building of a permanent wharf and repairing-basin at League Island 
is imperative. 

The yard will be comparatively useless for fitting out or repairing 
vessels of war until these much needed improvements shall be made. 

Estimates for beginning this work will be found under the proper 
heading. 

Railroads in navy-yards are great economizers of time and expense. 

The maintenance of teams, carts, and wheels forms one of the largest 
items of expenditure under appropriation maintenance. 

I respectfully recommend that an appropriation be asked for to in- 
crease the number of railways at Boston, New York, and Norfolk. 

Our navy-yards, from inadequate appropriations, have been rapidly 
deteriorating during the past two years. 

It would be far better that one great navy-yard should be kept in a 
high state of efficiency, ready for any work which might be required, 
than that eight should be kept open at a large expense, with half their 
workshops shut up and gradually going to decay for want of the neces- 
sary means to make needed reparations. 

The whole sum, $100,000, appropriated for 1876-'77 could have been 
judiciously expended upon the New York navy -yard alone for repairs of 
workshops, walls, docks, and crib-work. 

The bureau has been ably assisted by the commandants of the differ- 
ent yards and stations in making the best possible use of the small ap- 
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propriation for repairs and preservation ; but many wharves, workshops, 
docks, &c, have been merely temporarily patched up, where a wise econ- 
omy called for radical repairs. 

In preparing the estimates, I have* endeavored, to the best of my judg- 
ment, to recommend such objects only as seemed to me of the first im- 
portance to the welfare of the naval service. 

PORTSMOUTH, N. H. 

The utmost economy has been exercised in the expenditures of the 
very limited amount which was alloted to this yard under the head of 
"repairs and preservation." Care has been taken to make such repairs 
as were of most pressing and urgent necessity so far as funds would 
permit, but many others have been omitted or have received but tem- 
porary attention. 

There has beeu expended at this yard, under the head of appropriation 
" repairs and preservation," duriug the fiscal year ending 30th Juue, 
1877— 

For materials * $3,306 56 

For labor 10,661 88 

$13,968 44 

The amount expended under the head of " general mainten- 
ance" is — 

For materials 6,855 02 

For labor 28,428 83 

35,283 85 

The amount expended under head of " civil establishment 11 is 1, 953 00 

Making a total expenditure of 51,205 29 

The estimates submitted by the authorities at this yard for the fiscal 
year ending 30th June, 1879, are — 

For works of improvement $78,500 96 

For repairs and preservation 49,500 00 

For general maintenance 69,725 00 

For oivU establishment 5,900 Oil 

Making an aggregate of 203,625 96 

BOSTON, MASS. 

The expenditures made during the past year under head of u repairs 
and preservation," were for the necessary repairs of the existing build- 
ings, docks, wharves, &c, and these have received such repairs as the 
small amount allotted for the purpose would admit of; many other re- 

?airs are needed, which must be deferred for further appropriations, 
he amount expended under this head during the fiscal year ending 
30th Juue, 1877, is— 

For materials .* $2,892 47 

For labor 14,873 95 

$17,766 42 

The amount expended under head of *• general mainte- 
nance" 18 — 

For materials $12,002 48 

For labor 41,081 93 

53,084 41 

The amount expended under head of '' ci vil establishment " is 3, 255 00 

Making a total expenditure of 74,105 83 
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The estimates submitted by the anthorities at the yard for " new im- 
provements," " repairs and preservation," " general maintenance," aud 
"civil establishment," for the fiscal year ending June 30, 1879, are — 

New improvements $195,096 86 

Repairs and preservation 114,500 00 

General maintenance 105,000 00 

Civil establishment 7,264 50 

Total estimates 421,861 36 

NEW LONDON. 

At this yard there has been expended during the past fiscal year, un- 
der appropriation "navy -yard, New London " : 

For materials $159 03 

For labor 4,793 41 

|4,952 44 

The amount expended under head of " repairs and preserva- 
tion" is — 

For materials $19 25 

For labor 432 15 

451 40 

The amount expended under " general maintenance" is — 

For materials -. $343 90 

For labor 4,758 58 

5,102 48 

Total expenditure 10,506 32 

The estimates submitted by the yard authorities for " new improve- 
ments," "repairs and preservation," "general maintenance," and "civil 
establishment," for the fiscal year ending June 30, 1879, are— 

For new improvements $437,500 00 

For repairs and preservation 2,550 00 

For general maintenance 30,064 00 

For civil establishment 6,800 00 

Total estimates 476,914 00 

NEW YORK. 

During the fiscal year ending June 30, 1877, there was expended at 
this yard, under appropriation " repairs and preservation " : 

For materials $3,308 51 

For labor 15,207 02 

$18,515 53 

The amount expended under head of "general mainte- 
nance" is — 

For materials $15,416 97 

Forlabor 82,069 00 

97,485 97 

The amount expended under " civil establishment "is 3, 248 40 

The amount expended under "contingent" is — 

For materials $414 20 

Forlabor 1,567 37 

1,981 57 

Total expenditures 121,231 47 
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The estimates submitted by the yard authorities for " new improve- 
ments," " repairs and preservation," " general maintenance," and "civil 
establishment," for the fiscal year ending June 30, 1879 : 

For new improvements $512,950 90 

For repairs and preservation KU,000 00 

For general maintenance 155,000 00 

For civil establishment 7, 097 25 

Total estimates 807,048 15 

LEAGUE ISLAND. 

The amount expended at this yard, under " improvements," during the 
fiscal year ending June 30, 1877, is — 

Formaterials : $32,800 23 

For labor 249,996 08 

$282,796 31 

There has been expended under the head of "repairs and 
preservation" — 
Formaterials 3,860 91 

The amount expended under head of general " mainte- 
nance " is — 

For materials $39,409 89 

For labor 9,911 27 

49,321 16 

The amount expended under " civil establishment "is 3, 394 12 

The amount expended under " contingent n is 2,400 00 

Total expenditures 341,772 50 

The estimates submitted by the authorities of the yard for "new im- 
provements," u repairs and preservation," "general maintenance," and 
" civil establishment," for the fiscal year ending 30th June, 1879, are — 

For new improvements $1,600,000 00 

For repairs and preservation 50,000 00 

For general maintenance 81,000 00 

For civil establishment 7,600 00 

Total estimates 1,738,600 00 

WASHINGTON, D. O. 

The expenditures under the head of "repairs and preservation," during 
the fiscal year ending 30th June, 1877, are— 

Formaterials $5,509 86 

For labor 6,168 45 

$11,678 31 

The amount expended under head of " general mainte- 
nance" is — 

Formaterials $14,438 03 

For labor 39,895 09 

54,333 12 

The amount expended under •' civil establishment " is 1,657 00 

The amount expended under " contingent n is 1,000 00 

Total expenditure 68, 66i 43 

The estimates submitted by the authorities of the yard for " new im- 
provements," " repairs and preservation," " general maintenance," and 
" civil establishment," for the fiscal year ending 30th June, 1879, are— 

For new improvements > $12,604 70 

For repairs and preservation 173,679 00 

For general maintenance 70,300 00 

For civil establishment 5,600 00 

x Total estimates 
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NORFOLK, VA. 

The expenditures under the head of "repairs and preservation," during 
the fiscal year ending 30th June, 1877, are — 

For materials $5,392 03 

For labor 7,847 13 

$12,879 16 



The amount expended under general " maintenance" 

For materials - 9,547 26 

For labor 44,050 39 

— , 53,597 65 

The amount expended noder " civil establishment "is 2, 871 75 

The amount expended under "contingent "is 758 17 

Total expenditure 70,106 73 

The estimates submitted by the authorities of the yard for " new im- 
provements," "repairs and preservation," " general maintenance," and 
"civil establishment," for the fiscal year eudiug 30th June, 1879, are — 

For new improvements $370,679 16 

For repairs and preservation 123,076 83 

For general maintenance 87,596 27 

For civil establishment 6,856 25 

Total estimates 588,208 51 

PENSAOOLA, FLA. 

The amount expended on new improvements during the fiscal year end- 
ing 30th June, 1877, is $211,680 00 

There has been expended under the head of " repairs and 
preservation " — 

For materials $2,178 78 

For labor 4,877 20 

7,055 98 

The amount expended under head of u general mainte- 
nance" is — 

For materials $4,874 44 

For labor 21,866 80 

-26,74124 

The amount expended under " oi vil establishment" is 1, 046 25 

Total expenditure 246,523 47 

The estimates submitted by the authorities of the yard for "new im- 
provements," "repairs and preservation," "general maintenance," and 
"civil establishment," for the fiscal year ending 30th June, 1879 : 

For new improvements » $81,440 10 

For repairs and preservation 111,075 09 

For general maintenance 70,258 50 

Forcivil establishment 5,600 00 

Total estimates 268,373 69 

MARE ISLAND, OAL. 

The amount expended for "new improvements" during the fiscal year 

ending 30th June, 1877, was — • 

For materials $3,391 57 

For labor 35,517 14 

$38,908 71 
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The amount expended under "repairs and preservation" 
is — 

For materials i $3,201 31 

For labor 16,798 46 

$19,999 77 

The amount expended under "general maintenance" is — 

For materials $15,721 47 

For labor 46,172 04 

61,893 51 

The amonnt expended rmder "civil establishment" is 3,141 00 

The amonnt expended under head of u contingent " is 13, 000 00 

Total expenditure 136,942 99 

The estimates submitted by the authorities of the yard fofr " new im- 
provements," " repairs and preservation," "geueral maintenance," and 
44 civil establishment," for the fiscal year endiug 30th June, 1879, are — 

For new improvements $1,637,250 49 

For repairs and preservation - 174,000 00 

For general maintenance 117,560 00 

For civil establishment 9,200 00 

Total estimates 1,938,010 49 

BACKET'S HARBOB. 

The amonnt expended at this station, nnder the head of "general 
maintenance," during the fiscal year ending 30th June, 1877, is $802.85 ; 
the amonnt estimated for repairs and preservation during the fiscal 
year ending 30th June, 1879, is $2,000. 

KEY WEST, FLA. 

The amount expended, nnder the head of "repairs and preservation," 
during the fiscal year euding 30th June, 1877, is — 

For material $3,775 39 

For labor 2,393 97 

$6, 169 36 

The amonnt expended nnder " general maintenance "is 1, 135 20 

Total expenditure 7,304 56 

The estimates submitted by the authorities of the station, for "re- 
pairs and preservation," and for u general maintenance," for the fiscal 
year ending 30th June, 1879, are — 

For repairs and preservation $13,600 00 

For general maintenance 1,605 00 

Total estimates 15,205 00 

NAVAL ASYLUM. 

There were, on the 1st July, 1876, 11 officers, 28 attendants, and 130 
beneficiaries borne on the rolls of the asylum. During the fiscal year end- 
ing 30th June, 1877, thirty-six beneficiaries have been admitted ; 13 
have died; 6 were discharged; 3 left at their own request, and 1 was 
sent to the Government Asylum for the Insane. 

During the past fiscal year proper care and attention has been 
devoted to the comfort and welfare of the beneficiaries, and, as a gen- 
eral rule, they conduct themselves with propriety, and appear contented 
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and grateful for the provision made by the government for theit sup- 
port. Cases of insubordination occur occasionally, but these are soon 
suppressed by a rigid enforcement of the regulations of the institution. 
The expenses of the institution during the past year are : 

For subsistence $18,260 70f 

For clothing, tobacco, &c 12,353 21 

For attendants 7,636 10 

For repairs, care of grounds, &c 5,968 93 

For miscellaneous items *8,609 99 

Total expenditures 52,828 93f 

Estimates have been submitted by the governor of the institution for 
its support during the fiscal year ending 30th June> 1879. amounting to 
$77,990.00. 



No. 1. — Report of expenditures at navy-yards, stations, and Naval Asylum, for fiscal year end- 
ing June 30, 1877. 



Yards and stations. 



Appropriations. 



! 
§ 



I 



i 



1 



V 



i 



•a 



Portsmouth, N. H... 

Boston, Mass 

New London, Conn . 
New York, N.Y.... 
League Island, Pa . . 
Washington, D.O... 

Norfolk, Va 

Pensaoola. Fla 

Mare Island, Cal 

Backet's Harbor 

Key West, Fla 

Naval A nylnm 

Wharf at Erie 



♦4,952 44 
282,796*31' 



811,680 00 
3*, 908 71 



#13, 968 44 
17, 766 42 
451 40 
18, 515 53 
3,860 91 
11, 678 31 
12,879 16 
7, 055 98 
19,999 77 



52, 828 93 



6,169 36 



$35,283 85 
53,084 41 

ft, 102 48 
97, 485 97 
49,321 16 
54, 333 12 
53,597 65 
26, 741 24 
61, 893 51 
802 OS 

1, 135 20 



$1, 953 00 
3,255 00 



3,248 40 
3,394 12 
1,657 00 
2,871 75 
1,046 25 
3,141 00 



#1, 981 57 

2,400 00 

1,000 00 

758 17 



13,000 00 



500 00 



$51,205 99 

74. 105 83 
10,506 32 

121,231 47 
341,772 50 
68,668 43 

70.106 73 
246, 523 47 
136,942 99 

802 85 

7,304 56 

52,828 93 

500 00 



Total. 



591, 166 39 



112,345 28 



438,781 44 



20,566 52 



19,639 74 ,1,182,499 37 
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No. 4. — Estimates received from navy yards, stations, and Naval Asylum, for fiscal year end- 
ing June 30, 1S79. 



Yard* and stations. 



Appropriations. 



Yard im- 
provements. 



Repairs and 
preservation 



General 
maintenance. 



Civil estab- 
lishment. 



Total. 



Portsmouth . 



New London 

New York 

Leajroe Island... 

Washington 

Norfolk 

Pensaoola 

Mare Island 

Beckett* Harbor 

Key West 

Naval Asylum ... 



... v ... 



$78,500 96 

195,096 86 

437,500 00 

512,950 90 

1,600,000 00 

1* 604 70 

370,679 16 

81,440 10 

1,637,350 49 



77,990 00 



$49,500 00 

114,500 00 

3,550 00 

133,000 00 

50,000 00 
173,679 00 
133, 076 83 
111, 075 09 
174, 000 00 
3,000 00 

13,600 00 



$69,735 00 

105,000 00 
30,064 00 

155,000 00 
81,000 00 
70,300 00 
87,596 37 
70,358 50 

117, 560 00 



$5,900 00 
7,364 50 
6,800 00 
7,097 35 
7,600 00 
5,600 00 
6,856 35 
5,6X0 00 
9,300 00 



1,605 00 



$803,635 98 

421,861 36 

476, 914 00 

807,048 15 

1,738,600 00 

363,183 70 

588,308 51 

368,373 69 

1,938,010 49 

3,000 00 

15,305 00 

77,990 00 



Total. 



5,004,013 17 



945,980 93 



788,108 77 



61,918 00 



6, 800, 020 86 
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No. 7. — Burtau'8 estimates for navy-yards, stations, and Naval Asylum, for fiscal year ending 

June 30, 1879. 





Appropriations. 


Yards and stations. 


L 

■Si 
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09 
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$47,000 00 
103, 669 00 


$39,000 00 
90/000 00 
2,550 00 

100 000 00 
40,000 00 
90.000 00 
90,100 00 
80,000 00 

100, 000 00 
2,000 00 
13,600 00 


$53,000 00 
80,000 00 
10,000 00 
90,000 00 
60,000 00 
70,000 00 
70. 000 00 
60,000 00 
80,000 00 


$4, 417 75 
4, 417 75 
1, 017 25 
6,921 25 
6,921 25 
4, 417 75 
5,356 25 
2,417 25 
6,921 25 




$143. 417 75 


Boston 




278,286 75 






13,567 25 


New York 


107, 000 00 
500,000 00 




303,921 25 


League Island 




606,921 25 






164, 417 75 


Norfolk .*. 


125,000 00 
125, 000 00 
629, 212 00 

""36,666*66 
64.434 00 




290,356 25 


Pensaoola , 




267, 417 25 






816. 133 25 


Saokett's Harbor 




'2,000 00 


Key West 


1,605 00 






45, 205 00 


Naval Asylum 






64, 434 00 


Contingent 








$25,000 00 


25.000 00 














Total 


1, 731, 515 00 


647, 150 00 


574, 605 00 


42, 807 75 


25,000 00 


3, 021, 077 75 







The aggregate amount of estimates from the different yards and sta- 
tions for improvements is large, being $4,926,023.17. This amount has 
been much reduced, but owing to the fact that very, small appropria- 
tions have been made for several years past, and that some large and 
costly works which have heretofore been in progress and which are 
now suspended for want of appropriations, it is believed that the esti- 
mates submitted are no more than can be judiciously expended, and 
are such as the good of the service requires. 

At the navy-yard, Portsmouth, N. H. 

For repairing floating-dock $9,000 00 

For paving gutters and drains 5,000 00 

For water-works 3,000 00 

For timber-shed 30,000 00 

47,000 00 

The floating dry-dock is the most costly and important work in the 
yard, and is of perishable materials. No extensive repairs have been 
made for some years, and the sides, sloping ribs, and end gate now re- 
quire calkiug and painting, and some of the plauking should be renewed. 

These repairs are of the utmost importance, as the dock is the only 
means in this harbor by which access can be obtained to the bottoms of 
vessels needing repairs. 

A small appropriation for paving gutters and drains is much needed, 
as in some places water stands after rains, and in others a considerable 
space drains into the dry-dock basin, carrying sediment, which endan- 
gers the dock and ship when one is landed or docked to be taken on 
shore. 

On Seavey's Islaud several artificial ponds or reservoirs have been 
constructed, which are fed by springs, affording an abundant supply of 
pure fresh water. The elevation of these reservoirs is such as to supply 
the cisterns iu the yard, and their capacity is quite sufficient to furnish 
good pure water for all the purposes of the yard; and, to render the ar- 
rangement complete, a small appropriation is needed for furnishiug and 
laying tl/b necessary pipes. The object is au important one. 
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Increased accommodations for the stowage and safe-keeping of timber 
is much needed at this yard. Large quantities of valuable material are 
exposed to the weather, which causes rapid deterioration, and the 
annual loss from this cause is very great. The saving which would 
be realized by proper protection would soon pay for the cost of the 
building. 

At the navy-yard, Boston. 

For boundary- wall $10,000 00 

Forcart-sbed 10,000 00 

For yards and docks workshops 50,000 00 

For paving and grading and extension of rail-tracks 15, 000 00 

For new floor to rope-walk 18,869 00 

103,869 00 

An appropriation for the boundary-wall on the southwesterly side of 
the yard is most urgently required for the protection of the large 
amount of public property stored in the vicinity. 

At this point the government property is bounded by property belong- 
ing to the Fircbburg Railroad Company, on which is stored a large 
quantity of coal. The present division is an old dilapidated wooden 
shed and fence, affording no protection whatever against the ingress of 
depredators who may desire to enter the yard for plunder or incendiary 
purposes. 

Tbis old fence is 450 feet long, reaching to deep water, and should a 
fire occur there, either through accident or design, the loss to the gov- 
ernment would be immense. It is earnestly hoped that an appropriation 
will be made for this object. 

The great necessity of a good, substantial building, capable of accom- 
modating and protecting all the wagons, carts, timber wheels, and alt 
other vehicles belonging to the yard, has long been felt, and for the 
safety and proper protection of this proporty the improvement is abso- 
lutely indispensable. 

The deterioration of the implements from exposure to the sun, rains, 
and snows is very great, and the consequent cost of repairs is a large 
item of expense. 

The present wooden shed is far beyond repair, very old, and in a 
dilapidated condition. 

The buildings occupied by the department .of yards and docks for 
workshops and storage are not suited to the wants of the department; 
they are located in different parts of the yard, most of them being small, 
uusightly, dilapidated wooden sheds, and entirely unsuitable for the 
purposes for which they are used, and it causes the department much 
extra labor and expense in carrying on the work. 

The construction of a proper building on the site of the buildiug No. 
54 would concentrate nearly all the civil engineer's forces, and at the 
same time remove an 61d wooden structure and lessen the chances ot 
fire. 

Some of the streets in tbis yard are neither graded nor paved, and, as 
they are much used in the transportation of materials, they are often in 
a condition to render hauling difficult; and an appropriation is much 
needed for their improvement and for extending the rail-tracks. 

The floor of the rope-walk is in a very bad condition, is frequently 
giving way, and, as the bureau has had no funds at its disposal for a 
thorough repair, temporary repairs have been made from time to time, 
causing interruption in the manufacture of cordage. A new floor 
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should be pat in this important building; and an appropriation for this 
purpose is strongly urged. 

At the navy yard, New York. 

For timber-shed $50,000 0O 

For coal-depot 20,000 0O 

For retaining crib-work 30,000 OO 

For fire-engine house.-— 7,000 00 

107,000 00 

One of the objects of first importance and necessity at this yard is an 
increase in the accommodations for the storage of timber and plank, 
large quantities of which are now in the yard unprotected from the effects 
of the weather and subject to rapid decay. The loss occasioned by the 
deterioration of this valuable and costly material would soon be equal 
to the cost of the building, and the early construction of this shed would 
therefore be a matter of economy. 

The expense of hauling the large quantities of coal used at this yard 
is very great, and it is proposed to adopt a plan now in use at Amboy 
and other places, where, by the use of machinery, a vast saving is made 
in both time and money. The plan is a good one, and it is hoped the 
appropriation will be made. 

Some protection is needed to the yard along the boundary -line from 
the channel to Washington avenue, and for this purpose it is proposed 
to construct a crib-work 60 feet within the government line, by which 
arrangement a slip 60 feet wide will be secured, and the inside of the 
crib- work would form the northerly boundary of the timber-basin, and 
upon which timber coutd be lauded in close proximity to the basin. 

The length of this is 760 feet, and borders on a slip 70 feet wide belong- 
ing to the city of Brooklyn. 

The authorities of that city and the harbor Commissioner* have com- 
plained and still complain that the alluvium from this unprotected water- 
front of the government lands is constantly passing into their slip, and 
also into the channel, and obstructing navigation in that quarter. 

It is to obviate these complaiuts, and to protect and improve the gov- 
ernment property, that an appropriation is asked for this object. It is 
an important one, and would add greatly to the protection and useful- 
ness of that section of the yard. 

The place now used for a fire-engine house is an old dilapidated shed, 
requiring constant repairs, and is entirely unsuitable for the purpose. 
In the shed the fireengiue horses are kept, while the other horses are 
stationed in another portion of the yard. The proposed plan will per- 
mit all the horses being kept in the new stables, and furnish all the 
necessary conveniences for the men and machines, and for qulfek transit 
in case of fire. 

At the navy-yard, League Island. 

For commencing quay-wall on Delaware avenne $60,000 00 

For commencing floating-dock basin 255,000 00 

For dredging and filling in 50,000 00 

For yard buildings 75,000 00 

For water, gas, and sewerage 30,000 00 

For grading, graveling, and paving 20, 000 00 

For temporary embankments 5,000 00 

For roads and rail-tracks 5,000 00 

500,000 00 
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In executing the plan proposed for the development of this yard, one 
of the first objects of improvement should be the construction of a per- 
manent quay- wall along the Delaware front. This will protect the yard 
from inundation in that quarter, provide landing places for materials 
and berths for vessels, and the early commencement of its construction 
is regarded of great importance, as it is a work of great magnitude, and 
will require large appropriations and much time for its completion. 

The commencement of the floating-dock basin is a work that should 
be provided for at once, as there are no means at present by which 
access can be had to the bottoms of vessels requiring repairs. We 
have a floating-dock at the yard, but there is no place yet prepared 
for its use, and unless an appropriation is made at once to secure a 
proper place for its operation, the dock will remain useless and subject 
to great deterioration. The estimates for dredging and tilling in is suffi- 
cient to raise to the established grade that part of the yard adjacent to 
five building-ways and the yard buildings embraced in the estimates, 
and also for completing the filling in on the north side of the back chan- 
nel from Broad street easterly 1,100 feet, and the same distance westerly. 
This filling in should be done as soon as practicable, so that the material 
may become well settled by the time such newly-filled portions of the 
yard shall be needed for use. 

Under head of water, gas, and sewerage is submitted an estimate for 
the commencement of works for the permanent watter-supply of the 
yard, and for putting down water, gas, and sewer-pipes in Broad street. 

For grading, graveling, and paving is estimated a sum sufficient to 
commence the grading, graveling, and paving of Broad street, and to 
grade and commence the graveling of the grounds and streets in the 
vicinity of the quay- wall, dock-basin, and buildings. 

The temporary embankments around the island require enlarging, in 
order to better resist the action of the water, and for that purpose the 
sum estimated is deemed necessary in addition to the ordinary allot- 
ment for general repairs. 

It is an important object, as, unless proper care is taken of the em- 
baukments, the island is liable to be flooded by freshet. 

The enlargement of the filled area of the yard will require a consid- 
erable extension of the temporary plank-roads and rail-tracks, and an 
estimate is, therefore, submitted for those objects. 

At the navy-yard at Norfolk, Ya. 

For timber-shed No. 32 |36,000 00 

For timber-shed No. 33 35,000 00 

For chain and cordage store No. 12 20.000 00 

For railroad and engine-house 15,000 00 

For extension of quay-wall 20,000 00 

125,000 00 

The limited amount of accommodations for the storage and protection 
of timber at this yard is a source of great loss and inconvenience. 
Very large quantities of costly and valuable ship-timber have been ac- 
cumulated here for future use, most of which is exposed to the weather 
and subject to rapid decay. Such timber cannot always be readily ob- 
tained when wanted, and it is wise policy to keep a good stock on hand, 
that it may be thoroughly seasoned when needed for use. An appropria- 
tion for the sheds is regarded as of great importance and necessity. 

The appropriation for chain-cable and cordage store is greatly needed ; 
a very large quantity of chains is now stowed outside, exposed to the 
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weather, there being no building for their protection; the present stor- 
age-room for sails and cordage is so limited as to cause great inconven- 
ience and loss, and additional space for these materials is greatly needed. 

The railroad and engine- house. — The building, in connection with a 
system of railroad-tracks, locomotives, and cars connecting all the shops 
and storehouses with the dry-dock and wharves, in order to facilitate 
the transportation of materials about the yard, and to reduce the pres- 
ent cost of the same, is an object of great importance, as the cost of 
transporting heavy materials about the yard by means of oxen and 
horses is one of our largest items of expense under general maintenance. 

The extension of the quay-wall is a work of great importance as a 
permanent improvement, and as preventive to the large annual expend- 
iture for repairs to the wooden wharves, which in this climate decay 
rapidly. 

At the navy-yard, Pensaoola. 

For timber shed No. 11 $38,356 00 

For machine-shop for steam-engineering 86,644 00 

125,000 00 

Timber-shed No. 11 is much needed for the protection of timber and 
lumber belonging to the Bureau of Yards and Docks. This bureau has 
barely storage-space for the protection of a small quantity of planed 
lumber, all of its rough timber and lumber being exposed alternately 
to the raytf of the sun and the ftequent rains of summer, which, in this 
climate, causes rapid decay and much loss. The cost of the building 
would soon be saved by proper protection of the materials from the 
effects of the weather, which are very damaging. , 

The facilities for doing work in the machinist department at this yard 
are very limited, and as the machinery of vessels attached to the Gulf 
squadron often requires repairs of more or less importance, it is thought 
that a proper shop should be provided at this station, and an estimate 
for the building is therefore submitted : 

At the navy-yard, Mare Island., (Jal. 

For continuation of stone dry-dock $400,000 00 

For removal of gas-holder and gas-works 6,750 00 

For completing water-mains and service-pipes for reservoir 27, 462 00 

For roads, pavements, and railways 25,000 00 

For extension of timber-shed No. 94 20,000 00 

For dredging and soo wing 100,000 00 

For commencing quay-walls and wharves 50,000 00 

629,212 00 

With such a meager allotment as was appropriated for construction 
of stone dry-dock during the last year, it was impossible to do more 
than keep the premises and working appliances in a reasonable degree 
of order. 

The entire failure to appropriate anything to carry on the work upon 
the stonedock during the present fiscal year is a misfortune, the extent 
of which will be appreciated when work recommences upon it. • 

The last annual report gave in detail the reasons for which the con- 
tinuous prosecution of the work is urged ; it seems proper to again pre- 
sent some of them. 

The peculiar circumstances under which a stone dry-dock must be 
built render its construction one of difficulty and hazard, and therefore 
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demands, as far as possible, prompt and continuous operations. The 
whole foundation (a very large portion of its masonry resting upon a 
level many feet below tide-water) requires protection while being laid 
by a coffer-dam, of a necessarily temporary character, whose continuation 
is not calculated upon, except for about the time that its use ought to 
be required in the uninterrupted construction of the work it is intended 
to secure. Its iron fastenings are exposed to the corrosive action of 
salt water, and thus, sooner or later, must become too weak for its 
safety; other influences of water-pressure, the action of waves, and 
general wear and tear in the course of time must add their impairing 
effect and impose the necessity of continued repairs, whose cost increases 
in proportion to the length of time such structures are maintained ; other 
obvious reasons urge the completion of dry-docks as speedily as their 
nature permits. 

It seems proper to state as an additional reason for speedily complet- 
ing this work that the sectional wooden dock, on which we at present 
solely depend for docking vessels, cannot be depended upon much longer, 
without very exteusive repairs, if not entire renewal. In either event 
the cost of such work must be great, and wisdom would seem to dictate 
its prevention by carrying the stone dock at once to completion. 

The bureau therefore urges the provision of sufficient means for 
poshing the stone dock duriug the coming fiscal year as far as it can be 
carried. 

If the stone for the entrance can be provided aud laid and the caisson 
finished, the structure can be put in a suitable state for completion the 
following year, provided the remaining necessary funds be then furnished. 

The location of the stone-dock pum ping-house and well between the 
wings of the smithery, No. 69, as recommended in the report of the 
board of civil engineers of November, 1873, necessitates the removal of 
the present gas holder, which is situated on these premises. It is pro- 
posed to remove the whole of the gas-works to block No. 51, which by 
the engineer's report is assigned for such purposes. The estimate in- 
cludes a convenient but temporary building and the use of the present 
works, as it is believed they will serve until a more extensive and per- 
manent establishment can be provided. For the completion of the yard 
water-distribution. system nothing remains to be doue but to continue 
the laying of the pipes from the reservoir to the point in the yard where 
the finished main now terminates, at house No. 14, and to provide the 
necessary brauch -mains aud service-pipes to the stables and other still 
unprovided establishments. The extension of the main now in connec- 
tion with the Vallejo Water Company's works to the yard-reservoir pro- 
vides for its additional supply from those works in case it should be 
needed, and at the same time answers for a distributing-pipe tor gen- 
eral service. This arrangement supposes that a single main can per- 
form only one of these duties at a time ; but from the connection of the 
Vallejo pipe with its high reservoir, recently effected, and which gives 
a head of about 150 feet above the coping of the quay-wall, the service 
of supply to the yard-reservoir can be operated on occasions when there 
will be little consumption of water, say in the night-time, and the use 
of the pipe for distribution will not then be needed. 

The plan originally contemplated the erection of pumping-works on 
the yard, supposing that the Vallejo supply would continue direct from 
the compauy's pond, and would necessitate pumping to raise it to the 
higher level of the yard reservoir, and the present estimate provides 
for the carrying out of this design, anticipating the possibility of its 
necessity in case a satisfactory arrangement with the Vallejo company 
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can not be made for a supply from its high reservoir, now supplied 
through steam-power, which would involve on their part the expense of 
pumping beyond their local consumption the additional quantity of wa- 
ter that the yard may require. 

Roads and pavements. — The want of good roads, as an adequate water- 
supply, has long been severely felt at this yard, and no improvements 
are more needed than these ; without them all others lose a great part 
of their efficiency. In wet weather, owing to the natural quality of the 
soil whereon the yard routes of travel lie, they become almost impassa- 
ble to teams, and many important points are inaccessible owing to the 
prevalence of deep mud. The appropriation is one of great importance 
and necessity, and is strongly urged by the bureau. 

Extension of timber-shed No. 94. — The accumulation of large supplies 
of timber on the yard, and the great want of buildings for sheltering 
such material from the deleterious effects of the weather of this peculiar 
climate, necessitates the erection of more timber-sheds. The increasing 
wants of the yard for workshops and store-rooms has forced the appro- 
priation of buildings originally intended in part for timber-sheds to 
these purposes, and there is now available only one building for storing 
wood materials, and this of limited capacity. As the site of the present 
shed No. 94 is assigned by the board of civil engineers for another 
purpose, and the shed itself will consequently have to be removed event- 
ually, it is here proposed to extend the building only in a temporary 
manner. 

The roof-frame of the old ordnance building may be made available 
for this purpose, and its use will savemuch cost; the remainder of the 
work will be of wood, and so put up as to afford a shelter for the mate- 
rials that will be stored therein. The site for the extension is now 
filled in. 

Dredging and seowing. — For maintaining a proper depth of water in 
the vicinity of the wharves and at the landings, the operation of dredg- 
ing is iudispensable; its efficiency and economy, however, may be 
greatly increased by the adoption of some system that will utilize the 
excavated material by depositing upon the tule-lands belonging to the 
island, instead of towing it several miles and dumping it overboard to 
be again deposited in the channel. With the view of providing suitable 
machinery and apparatus to secure this desirable end, the bureau sub* 
mits this estimate and urges the appropriation. 

Commencing quag-wall cmd wharves. — The location and system of quay- 
walls, as recommended by the board of civil engineers, ought to be at 
once undertaken, not only for the purpose of supplying the necessities 
of the national shipping, but for the maintenance of the yard water- 
front and its proper channel. An improvement of this kind must be 
considered fundamental for the essential purposes of a navy-yard, and 
should be undertaken in the early stages of its development and con- 
tinued until a reasonable provision is made to meet the demands which 
are likely to arise in the future. 

The present irregular water-front causes eddies and deposits, and this 
renders the almost constant use of dredging-machines a necessity. 

With a straight line of quay- wall, presenting no obstructions to the 
natural currents of the river, as is now proposed, it is confidently be- 
lieved that the currents sweeping along this uninterrupted line will 
scour the bottom aud give a line of wharfage accessible at all times. 

This is one of the most important objects for which appropriations 
are asked* 

It is a work of great magnitude, will require several years for its en- 
tire completion, and should be commenced as soon as possible. 
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KEY WEST, FLORIDA. 

The amount asked for this station is for rebuilding the main landing, 
which was partially destroyed dnriug the late storms. 

This station is one of importance to oar Gulf squadron as a coal-depot, 
and where slight repairs can be made. The wharf is the only landing 
on the government property, and the usefulness of the station depends 
greatly upon its beiug kept in proper condition for the landing and 
shipping of coal and other materials and stores. 

REPAIRS AND PRESERVATION. 

The amount submitted under this head, $647,150, is very much less 
than the estimates received from the various yards, though considerably 
more than the allotments for the past and present fiscal years. The 
amounts appropriated for this object for the last and present fiscal years 
were entirely inadequate for the purpose, and the bureau has been com- 
pelled to postpone many repairs which are absolutely necessary for the 
proper protection of the public property. * 

It is hoped that Congress, at its next session, will exhibit a spirit of 
wise liberality by appropriating for this object the sum asked for by 
the bureau. 

GENERAL MAINTENANCE. 

The amount submitted under this head, (574,605, is much less than 
the estimates submitted from the various yards, and it is believed to be 
no more than is actually necessary to meet the numerous demands upon 
this fund from the various yards and stations. The pay of watchmen 
at the several navy -yards and stations is an unavoidable expense, and 
amounts to a large percentage of the appropriation asked for. Other 
necessary expenses, such as purchase and maintenance of oxen and 
horses, carts, timber-wheels, coal and other fuel, candles, oil and gas, 
cleaning and clearing up yards, attendance on fires, fire-engines and ap- 
paratus, and water-tax, amonnt to a large sum, which cannot be cur- 
tailed without detriment to the public service. 

CIVIL ESTABLISHMENT. 

The estimate for this branch of the service is precisely the same as 
has been allotted to this bureau for the present fiscal year, and cannot 
be reduced without embarrassment to the bureau and injury to the 
service. 

CONTINGENT. 

This fund is to defray the expense of any unforeseen casualty which 
may occur during the fiscal year, and its expenditure is always carefully 
guarded. 

The amount, 925,000 for all the yards, is small and will not be expended 
unless demanded by actual necessity. 

NAVAL ASYLUM. 

The amount estimated for this institution, for pay of attendants, sup- 
port of beneficiaries, and necessary repairs of buildings, furniture, far- 
naoes, grates, and care of public grounds, is (64,434, a trifle more than 
was asked for last year, owing to the fact that some of the buildings re- 
Digitized by LjOOQIC 



92 REPORT OP THE SECRETARY OF THE NAVY. 

quire an unusual amount of repairs. The expense of this institution is 
by law paid out of the Navy pension fund. ^ 

Accompanying this report is an abstract of offers for supplies received 
for furnishing articles coming uuder the cognizance of the Bureau of 
Yards and Docks, made in couforuiity to the act of Congress approved 
March 3, 1843. 

The following estimates for the fiscal year ending June 30, 1879, are 
respectfully submitted : 

Sheet No. 1. For support of Bureau of Yards and Docks $13, 560 00 

Sheet No. 2. For general maintenance of yards and docks and contin- 
gent 1 599,605 00 

Sheet No. 3. For support of Naval Asylum 64,434 00 

Sheet No. 4. For repairs and preservation of navy- yards 647, 150 00 

Sheet No. 5. Improvements at navy-yards 1,667,081 00 

For civil establishment 42,807 75 

3,034,637 75 

I am, very respectfully, your obedient servant, 

J. O. HOWELL, 

Chief of Bureau. 
Hon. B. W. Thompson, 

Secretary of the Navy. 

ABSTRACT OF OFFEB8 FOR SUPPLIES RECEIVED FOR FURNISHING AR- 
TICLES COMING UNDER THE COGNIZANCE OF THE BUREAU OF YARD8 
AND DOCK8, MADE IN CONFORMITY TO THE ACT OF CONGRE8S AP- 
PROVED MARCH 3, 1843. 



Of era for supplies for the League Island navy-yard, under advertisement dated November 
25, 1876, required on requisitions Nos. 66 and 67. 



Requisition No. 66. White pine boards: 

Manle Bros. & Co $242 00 

H. Bayard & Co 252 76 

J.W.Gaskill&Son # 240 66 



Requisition No. 67. White pine boards: 

Manle Bros. &, Co $240 00 

H. Bayard & Co 249 0Q 

J.W.Gaskill&Son *238 80 



Offers for supplies for the League Island navy-yard, under isement dated November 
29, 1876, required on requisitionadverts Nos. 68 and 69. 



Requisition No. 68. Screws: 

Noblit, Brown, Noblit & Co. 

Panl J. Field 

Field & Hardie 

Requisition No. 69. White-pine 
weather-boarding : 



$77 95 
•76 82 

82 78 



H. Bayard & Co $300 00 



Requisition No. 69. White-pine 
weather-boarding — Continued. 

J. W. Gaskill & Son $255 00 

J. W. Gaskill &, Son, if planed *285 00 

Manle Bros. & Co., if planed 290 00 

Maule Bros. &, Co., not planed 260 00 



Offers for supplies for the League Island navy-yard, under advertisement dated December 
2, 1876, required on requisitions Nos. 70 and 71. 



Requisition No. 70. Iron : 

DellNoblitJr $119 19 

Morris, Wheeler & Co *94 97 



Requisition No. 71. Kerosene oil : 

Stevenson Bros. & Co $50 00 

Paul A. Davis, jr 60 00 

Thackara, Back & Co *43 00 



•Accepted. 



Digitized by LjOOQIC 



EEPOBT OF THE SECRETARY OF THE NAVY. 



93 



Ofers for supplies for the League Island navy-yard, under advertisement dated December 
6, 1876, required on requisition No. 73. 



Requisition No. 73. 1,470 feet 
drain-pipes : 

Haney & Adamson .... *$251 53 

O.O.Bowman & Co 257 00 



Requisition No. 73. 1,470 feet 
drain-pipes— Continued. 
Moorhead (Slay Works $270 35 



Ofers for furnishing bricks, lime, and cement required for the Washington navy-yard, 
under advertisement dated December 4, 1876. 

110,000 machine-made red brick: 



John W. Myers ............ 


PerM. 
$6 95 
*6 50 

6 93 

7 47 

Perbbl. 
•$1 20 


L W^ Ouinand 


Per bbl. 
$1 30 
1 47 


Wiudsor & Ford 


John A. Baker ............ 


Washington Brick-making 
Company 

Washington Brick- making 
Company, hard red 


Cammack dr. Edinonston . . . 

50 barrels cement : 

Bird &- Hepburn ...... .... . 


1 25 

•$1 55 
1 60 
1 57 


50 barrels lime : 


L.W.Guinand 

John A Baker ............. 


Bird & Hepburn 


Cammack & Edinonston .. . 


1 60 







Ofers for furnishing one hundred barrels of cement for the Mare Island navy-yard, under 
advertisement dated December 8, 1876. 



Roeendale cement : 
F.B. Taylor & Co. 



•$299 00 



A. T. Holmes &Co $300 00 

George F. Bragg & Co 347 00 



Ofers for supplies for the League Island navy-yard, under advertisement dated December 
13, 1876, required on requisition No, 77. 



900 tons Lehigh egg coal : 

Lehigh & Wilkesbarre Coal 
Company 



Per toD. 



$4 85 



Per ton. 

Branson&Bro $5 00 

John Street &Co *4 12$ 

Bright at Thomas 4 14 



Ofers for furnishing 225 barrels hydraulic cement for League Island navy-yard, required 
on requisitions 78 and 79, under advertisement dated December 20, 1876* 



285 barrels cement : 



Beni. Allen 

Lesley at Trinkle. 



Perbbl. 

$1 90 

1 55 



PerbbL 
Lesley at Trinkle (not for 

cement required) $1 75 

Paul A. Davis, jr 165 

Charles R. Wilson •! 37 



Ofers for furnishing articles required on requisitions Nos. 81 and 82 for\League Island 
navy-yard, under advertisement dated December 21, 1876.| 



Beqnisition No. 81. Spikes:! 

Noblit, Brown, Noblit & Co. # |32 50 

Field at Hardie 35 00 

Paul J.Field 34 90 

Beqnisition No. 81. Glass and oil : 

Rnssell at Landis 237 40 

W.F. Simes &. Son # 196 00 

United StatesWhite-Lead Co. 210 40 



Requisition No. 82. Astral oil, brushes,4bo.: 
Noblit, Brown, Noblit & Co. $73 30 

Thackara, Buck & Co *59 80 

Paul A. Davis, jr 60 00 

Requisition No. 82. Flags: 
M. Homer at Son 
Horstman Bros. & Co, 



•82 00 
97 80 



Moses Briggs 92 00 



* Accepted. 



Digitized by VjOOQIC 



94 



REPORT OF THE SECRETARY OP THE NAVY. 



Offers for furnishing material* for the League Island navy-yard, under advertisement 

dated January 12, 1877. 



4,000 fire-brick : 

J.E.Mitchell ! $190 00 

Theo. Alexander *150 00 

A. W. Rand 220 00 

300 pounds rivets, 500 pounds cut 
naif 8,10 papers gimp -tacks, and 
10 gallons japan-dryer : 

Noblit, Brown, Noblit & Co. *58 55 



J.B.Shannon $61 00 

Paul J. Field 60 70 

Field & Hardie 58 65 



170 pounds tire steel and 100 tire 
bolts: 



Midvale Steel Works 

J. B. Shannon 

Paul J.Field 

Morris Wheeler & Co. 



17 80 

19 78 

# 14 85 

15 10 



Of er8 for furnishing materials for the League Island navy-yard, under advertisement dated 

February 7, 1877. 



Class No. 1. Lumber : 

J.F. Quigiey $2,424 50 

J. W. Gaskill & Sons # 2, 222 25 

Maule, Bro. & Co 2,840 00 

Class No. 2. Lumber : 

J.F. Quigiey 736 00 

J. W. Gaskill & Sons .... # 609 50 

Class No. 3. Bricks : 

J. & I. Gillespie 4,999 00 



Benjamin Allen $5,586 00 

Excelsior Brick Company. "4,329 00 

Class No. 4. Cement, &c. : 

United States White Lead 

Company # 1,282 85 

Benjamin Allen tl,26l 00 

P.J.Field 1,298 45 

E. A. Smith & Son 1,301 80 

Leslie & Trinkle 1,314 00 



Offers for furnishing iron roof -frame, cornices, and dormers, and cornices, for the navy-yard 
at League Island, Pa., under advertisement dated March 1, 1877. 



IKON ROOF-FRAME. 



For steam-engineering, store- 
house No. 4 : 

Leigh ton Bridge and Iron 
Works $13,075 00 

Keystone Bridge Com- 
pany 11,283 00 

Edge Moor Iron Com- 
pany 12,748 00 

Passaic Rolling Mill Com- 
pany 9,980 00 



L.Sykes & Son # $9,269 96 

Iron City Bridge- Works. 16,900 00 
William B. Scaife & Sons 12, 495 00 
Phcenix Iron Company.. • 10,334 57 
Philadelphia Architectu- 
ral Iron Company 9, 967 26 

Birdsall Cornell 12, 671 00 

Nathaniel Cheney 11, 882 00 



GALVANIZKD-IRON CORNICES, DORMERS, ETC. 



For steam-engineering, store- 
house No. 4 : 

Philadelphia Architectu- 
ral Iron Company # $2,481 11 

Louis Fischer 5,491 12 

Kressler & Brand 4,236 34 

Nathaniel Cheney 7, 427 79 

Kittredge Cornice and Or- 
namental Company... 3,403 14 



• Accepted. 



John F. Starr, jr $5, 406 22 

Marshall Bros. & Co . . . . 3, 794 68 

John Siddons 3,105 89 

Indianapolis Cornice 

Works 3,259 43 

Stevenson & Cartwright. 4, 003 79 

Patterson & Bro 3,964 10 

D. W. StockstiU & Co . . . 6, 096 37 



t Rejected. 
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GALVANIZED-IROX CORKIOB8. 



For storage and moald-loft 




building No. 7 : 




Philadelphia Architectu- 




ral Iron Company 


•$l,017 89 


Louis Fischer 


1,546 80 


Kressl er & Brand 


1,792 20 


Nathl. Cheney 


3,349 69 


Kittredge Cornice and 




Ornamental Company. 


1,308 87 



John F. Starr, jr $2,111 60 



Marshall Bros. & Co 

John Siddons 


1,353 40 
1, 161 62 


Indianapolis Cornice 

Works 

Stevenson & Cartwright 
Patterson & Bro 

D. W. 8tockstill & Co. .. 


1,460 00 
1,594 00 
1.484 25 
2,770 45 



We certify that the above proposals were opened in our presence, that the scale is 
correct, and the contracts have been awarded to the lowest bidders according to the 
advertisement. 

J. C. HOWELL, 

Chief of Bureau. 
WM. P. S. 8ANGER, 

Civil Engineer of Bureau, 
A. E. MEERITT, 

Chief Clerk, 
D. J. PARTELLO, 

Clerk of Close A. 
Bureau of Yards and Docks, 

March 31, 1877. 



Of ere for supplying navy-yard, Portsmouth, N. H., under advertisement dated April 2, 1877 

for fifty tons coal, white-ash. 

Anthracite, steamboat size : p « p *° n - 

Par ton. C. E. Walker & Co $5 70 

E. F.8ise«fcCo "$4 98 Howard Snelling & Co 8 00 

Russell andOdion 5 50 * 



Offers for furnishing materials, $e.,for the League Island navy-yard, under advertisement 

dated 4th April, 1877. 



7,440 feet spruce joists, 20 feet 
long: 

J. <fc C. Stockbam $163 68 

E. B. Edwards & Co 204 60 

J. W. Gaskill & Son • 162 94 

23.430 feet spruce joists, 22 feet 
long: 

J. & C. Stockham 515 46 



E. B. Edwards & Co $644 32 

J. W. Gaskill & Son # 513 12 

7,200 feet spruce joists, 24 feet 
long: 

J. &C. Stockham 158 40 

E. B. Edwards & Co 198 00 

J. W. Gaskill «fc Son M57 68 



Offers for furnishing materials, fc, for the Portsmouth, N. H., navy-yard, under advertise- 
ment dated April 4, 1877. 



20,000 feet bridge-plank, 4-inch : 

Samuel Adams & Co ... 

E. H. Jewett 

G. A.Hammond 



Malleable-iron pipes and valves : 



Pitch and tar : 

Rider A, Catton 

George T. Vaoghan . 



*$360 00 
400 00 
458 00 



•32 70 
34 20 



Rider & Cotton .. 
John P. Sweetser. 
Isaiah Wilson.... 



Sheet-zinc, sash-cord, paints, &c. : 



John H. Bailey 

Rider and Cotton ... 

Isaiah Wilson 

A. T.Wendell & Co. 



'$47 91 
51 99 
90 44 


•96 90 

97 50 

105 75 

109 55 



' Accepted. 
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Offers for furnishing materials, fc, for the Portsmouth, JV. H., navy-yard, under advertise- 
ment dated April 9, 1877. . 



IJpholstering-goods : 

C.Dwight HaD scorn & Co 

Fletcher & Tan ton 

E. M. Browu & Co 

Ayers & Docke 

Tacks, brushes, padlocks, &c. : 

John H. Bailey 

A. T. Wendell & Co 

Isaiah Wilson 

Rider &, Cotton 



•$15l 85 
167 92 
186 90 
152 15 



•52 37 
55 34 
57 67 
54 59 



Lava tips, kettles, and 
John P. Sweetser.. 


pans: 


# $7 05 
8 75 


Rider &, Cotton . . . 




Sperm-oil : 

Rider &. Cotton . . . 




*72 45 


G. T. Vaugban 

N. F.Mathes 




72 68 

73 6H> 



Offers for furnishing supplies for the League Island navy-yard, required under advertisement 

dated April 23, 1877. 



Class No. 4. Yellow-pine lnmber : 



A. A. McCullongh 

Austin P. Brown 

J. W. Gaskill & Sons.-.. 

Class No. 6. White-pine lumber : 



•$701 50 
746 00 
748 00 



Charles J. Field 

J. B. Shannon 

Noblit, Brown & Co 



$909 60 

•864 63 

945 80 



A. A. McCullongh 5, 543 35 

Austin P. Brown 5, 812 55 

J. W. Gaskill & Sons .... 5, 376 94 

John F. Quigley # 5,097 82 



Class No. 9. 8and: 

Austin P. Brown. 
Class No. 10. Slate : 



•119 00 



Wilson & Miller 

A. A. McCullongh 

J. G. Millspangh 

George P. Goff 


3,270 22 
2,777 25 
2,591 69 
2,563 44 
2, 806 35 

2,965 55 

1295 38 

•2,392 93 

md spikes : 

$952 50 

958 80 

'1,000 20 

897 10 

892 90 


Austin P. Brown 

Peach Bottom Slate Min- 
ing Company 

James J. Walton 

Isaac Parker, jr 

bs No. 11. Iron, iron nails, s 

Paul J. Field 


J. G. Millspangh 

George P. Goff 


Austin P. Brown 

J. W. Gaskill & Sons.... 



Class No. 15. Paints, oils, and glass : 



William F. Simes& Sons. 
George P. Goff . 



1,785 ia 

1,694 47 

Austin P. Brown *1,404 94 



J. W. Gaskill & Sons. . . . 
United States Lead Com- 



pany 

b. Shannon. 



1,572 14 

1,693 23 
1,770 09 



Class No. 17. Hardware : 

Paul J. Field 3,348 80 

J. G. Millspaugh 3. 443 82 

George P. Goff 3,277 79 

Am tin P. Brown 3, 334 15 

J. W. Gaskill & Sons.... # 2, 023 14 

J. D. Rowland 3,658 95 

Charles J. Field 2.583 34 

J. B. Shannon 3,062 91 

Noblit, Brown & Co.... 3,310 82 

Jos. J. Walton tl,260 00 

Class No. 25. Iron- work, cast-iron columns 
&c. : 

Birdaall Cornell 6,260 96 

Austin P. Brown *5, 448 00 

J.D.Rowland 6,892 80 

S. J. Creswel),jr 6,300 00 

D. S.Creswell 6,462 00 

Philadelphia Architec- 
tural IronCo 5,600 00 

We certify that the above proposals were opened in our presence, that the above, 
scale is correct, and that the contracts were awarded to the lowest bidder, according 
to the advertisement. 

J. C. HOWELL, 
Chief of Bureau of Yards and Docks. 
W. P. S. SANGER, 
Civil Engineer of Bureau. 
A. E. MERRITT, 

Chief Clerk of Bureau. 
D. J. PARTELLO, 

Clerk of Class Four. 
Bureau of Yards and Docks, 

May 8, 1877. 

• Accepted. t Erroneous. t Informal by 
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Offers far furnishing articles required on requisition No. 44 for Naval Asylum under adver- 
tisement dated June 11, 1877. 



Mattresses and pillows : 

Noblit, Blown, Noblit & 

Co 

W. Basoome 

Lockers and tables : 

Robertson & Bryan 



•$156 00 
165 00 



•129 00 



Oil-cloth : 

MoCallam, Crease & Straw 
per yard 110 

J. F. & E. B. Orne & Co., 
per yard *1 00 

Reeve L. Knight & Co., 
per yard 1 40 



Offers for furnishing provender, required for Washington navy-yard under advertisement 

dated June 28, 1877. 



90 tons hay, 5 tons straw, 25,000 pounds 
corn-meal, 500 bushels oats, and 500 
bushels shorts : 



G. Z. Ranb . 



tf40 30 



John A. Baker $l,4a e > 90 

O. E. Hine •1,420 0q 

J. D. Camming 1,809 2.3 

A. E. Phillips 1,613 5 



Offers for furnishing beef, groceries, and bread required for the Naval Asylum, Philadelphia 
under advertisement dated June 26, 1877, on requisitions Nos. 1, 2, and 3. 



Requisition No. 1, beef, dec. : 

0.8oheidt $1,134 50 

Henry Jahke # 983 00 

Requisition No. 2, groceries : 

Anderson & Danlap 667 90 



Requisition No. 2, groceries— Continued. 

S. Hill $643 45 

R. McKeon -620 75 

Requisition No. 3, bread : 

J. McDwain *220 00 



Offers for furnishing Georgia heart-pine timber, required for the. Washington navy-yard, 

d Jut ^ ~^~ 



under advertisement dated June 27, 1877. 
Georgia heart-pine timber: 

8mith & Wimaatt $34 50 per M. 



W. W. MoCullongh.... # $29 00 per M 
Thos. W. 8mith 33 00" " 



7 N 



•Accepted. 
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Estimates of appropriations required for the service of the fiscal year ending June 30, 1879, 
by the Bureau of Yards and Docks, Navy Department. 



Detailed objects of expenditure, and explanations. 
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SALARIES. 

Chief clerk, per act July 5, 1862 

Draughtsman and clerk of class 4, per act vt March 7, 1867 

One clerk of clsss 4, per act of March 7, 1887 

Two clerks of class 3, per act of March 7, 1867 

One clerk of class 2, per act of March 7, 1867 

One clerk of class 1, per act of March 7, 1867 

One messenger, per acts of July 3. 1863 and July It, 1870... 
One laborer, per acts of July 5, 1862, and July 18, 1670 



CONTINGENT EXPENSES. 

Stationery, books, plans, drawings, incidental labor, and miscellaneous items. 

FOB GENERAL MAINTENANCE. 

For general maintenance of yards and docks, freights and transportation of 
materials and stores; books, maps, models, ana drawings; purchase and 
repair of fire-engines ; machinery and patent right to use the same ; repairs 
of steam-engines and attendance on toe same ; purchase and maintenance 
of oxen, hur«ee, and driving teams; carta and timber-wheels for navy -yard 
purposes ; tooia and repairs of the same : postage on letters and other mail- 
able matter on public service, and telegram ; furniture for government 
houses and offices in navy-yards, coal and other fuel, candles, oil, and gas ; 
cleaning and clearing up yards and care of public buildings : attendance 
on Area, light a, fi re-engines and apparatus; for clerical and incidental labor 
at navy -yards ; water- tax ; tolls and ferriages ; pay of watohmen in navy- 
yards; awnings and packing boxes for yards ana docks purposes 

COKTCfGEKT. 

For contingent expenses that may arise at navy-yards and stations 

NAVAL ASYLUM. 

One superintendent 

One steward 

One matron 

One cook 

Two assistant cooks, at |168 each 

One chief laundress 

Four laundresses, at $168 each :... 

Eight scrubbers and waiters, at |1 68 each , : 

Six laborers, at 8840 each 

One stable-keeper and driver 

One maater-at-anne 

One corporal.... 

One barber 

One carpenter 

For water-rent and eras 

For cemetery, burial expenses, and head-stones 

For improvement of grounds 

For painting of walls 

For furniture and repairs oi the same 

For repairs to buildings, furnaces, grates, Ac 

For ice, oar-tickets, &o 

For support of beneficiaries 



•1,800 00 
1,800 00 
1,800 00 
3,800 00 
1,400 00 
1,800 00 
840 00 
780 00 



ft, 800 00 
1,800 00 
1.H0OCO 
3,800 00 
1,400 00 
1,800 00 
840 00 
780 00 



18,760 00 



18,700 00 



800 00 



800 00 



574,605 00 



440,000 00 



89,000 00 



80.000 00 



•00 00 

480 00 

360 00 

840 00 

336 00 

198 00 

678 00 

1,344 00 

1,440 00 

360 00 

480 00 

300 00 

300 00 

845 00 

8,000 00 

350 00 

700 00 

550 00 

1,150 00 

5,400 00 

450 00 

45,885 00 



000 00 
480 00 
300 00 
840 00 
168 00 
108 00 
504 00 

1,344 00 

1,440 00 
360 00 
480 00 
300 00 
360 00 
845 00 

1,800 00 
350 00 

1,000 00 



500 00 

300 00 

850 00 

40,000 00 



64,434 00 



51,873 00 
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Estimates of appropriations required for the service of the fiscal year, ^c— Continued. 



Detailed object of expenditure, and explanations. 
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NAVY-YABD, PORTSMOUTH, K. H. 

Repsirs and preservation 

NAVY-YABD, BOSTON, MASS. 

Repairs aiid preservation 

NAVY-YABD, NEW LONDON, CONN. 

Bepeixs and preservation 

NAVT-YABD, NEW YOBK, N. Y. 

Repairs and preservation 

NAVY-YABD, LEAGUE ISLAND, PA; 

Repairs and preservation 

NAVY-YABD, WASHINGTON, D. C. 

Repairs and preservation 

NAVT-YABD, NORFOLK, VA. 

Bepeirs and preservation 

, NAVY-YABD, FBXSACOLA, FLA. 

Repaira and preservation 

NAVY-YABD, MABB ISLAND, CAL. 

Jtepairs and pre s ei r a tion 

NAVAL STATION, SACKBTT'S HARBOR, N. Y. 

Repairs and preservation 

NAVAL STATION, KEY WB8T, FLA. 

Bapeire and preservation 



NAVY-YABD, PORTSMOUTH, N. H. 

Repairs of dry-dock 

Pawing, gnttere and drains 

Water-worka 

Timber-shed 



NAVY-YABD, BOSTON, MASS. 

Boundary-wall 

Cart-shed 

Yards and docks, work-shops 



Paving and gradta* and extension of railway facilities . 
Hew floor at rope-walk 



NAVY-YABD, NEW YOBK, N. Y. 



Timber-shed 

CoaLdenot 

Betainina crib-work . 
Flre-engixie 1 



NAVY-YABD, LEAGUE ISLAND, PA. 

For commencing quay-wall on Delaware front 

For oommenoing floating-dock basin 



$38,000 00 
90,000 00 
2,550 00 

100,000 00 
40,000 00 
90,000 00 
90,000 00 
60,000 00 

100,000 00 
8,000 00 
13,000 00 



•1150,000 00 



647, 150 00 



150, 000 00 



9,000 00 
5,000 00 
3,000 00 
30,000 00 



47, 000 00 



10,000 00 
10,000 00 
50,000 00 
15,000 00 
18,869 00 



103,869 00 



50,000 00 

80,000 00 

30,000 00 

7,000 00 



107,000 00 



60,000 00 
355,000 00 
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Estimate of appropriations required for the service of the fiscal year, ^.—Continued. 



Detailed objects of expenditure, and explanations. 
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Navy-yard, League Island, Pa.— Continued. 



Dredging and filling in 

Yardbutldings 

Water, gas,' and sewerage 

Grading, graveling, and paving . 

Embankments (temporary) 

Roada and rail- tracks 



NAVY-YARD, NORFOLK, VA. 



Timber- shed No. 38 

Timber-shed No. 33 

Chain and cordage store No. IS.. 

Railroad and engine-boose , 

Extension of quay -wall 



NAVY- YARD, FBNSAOOLA, TLA. 



Timber-shed No. 11 

Steam engineering machine-shop. 



NAVYYAED, MAKE ISLAND, CAL. 



For continuation of dry-dock 

For removal of gas-holder and gas-works 

For completing water-mains and serviee-ptpes from reservoir. 

For roads and pavements and railways 

For extension of timber-shed No. 94 

For dredging and soowing ,,...., 

For quay- wall and wharves 



NAVAL STATION, KEY WEST, FLA. 



For building wharf . 



NAVY- YARD, PORTSMOUTH, N. H. 



One clerk 

One clerk 

One writer 

One mail-messenger . 



NAVY-YARD, BOSTON, MASS. 



Oneolerk., 
O ue clerk.. 
One wiiter. 
One mail 



NAVAL STATION, NEW LONDON, CONN. 



One writer . 



NAVY-YARD, BROOKLYN, N. Y. 



Oneolerk 

One clerk 

One writer 

One wiiter 

•One mail-messenger . 
One draughtsman. ... 



ISO, 000 00 

75,000 00 

30,000 00 

60,000 00 

5,000 00 

5,000 00 



500,000 00 



35,000 00 
35,000 00 
SO, 000 00 
15,000 00 
90,000 00 



125,000 00 

39,356 00 
86,644 00 



125,000 00 



400,000 00 
6,750 00 
97,4itt6 
£5,000 00 
SO, 000 00 

100.000 00 
30,000 00 



680, SIS 00 



30,000 00 



1,400 00 
1,300 00 
1, 017 75 

700 00 



4,417 75 



1,400 00 

1,300 00 

1, 017 75 

700 00 



4,417 75 



1,017 25 



1,400 00 
1,300 00 
1,017 85 
939 00 
700 00 
1,565 00 



6,931 SS 
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Estimate of appropriation* required for tho iervice of the fiscal year, ^-a—Continued. 


Detailed object* of expenditure and explanation. . 


Estimated amount which 
will be required for 
each detailed object of 
expenditure. 
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NAVT-YAHD, LEAGUE ISLAND, FA. 

One clerk.. ........................................................... ........ 


11.400 00 

1,300 00 

1, 017 25 

939 00 

700 00 

1,565 00 




One clerk ........................ 




One writer............ 




One wri tor 


















6,981 25 




HAVT-TABD, WASHINGTON, D. C. 

One clerk........... 




1,400 00 

1,300 00 

1, 017 75 

700 00 




Oeeelerk „ 




One writer 




One mail-messenger 










4, 417 75 




NAVY-YARD, NORFOLK, VA. 

Ose clerk 




1,400 00 

1,300 00 

1,017 25 

939 00 

700 00 




One clerk 




One writer................ 




One writer 




One TOsH-messenger .a................... *.....*. .a.... ........ 










5,356 25 




NAVY-YARD, PENSACOLA, FLA. 

One clerk 




~ 1, 400 00 
1,017 25 




One writer 










2,417 25 




NAVY- YAM), HABE ISLAND, OAL. 

One clerk 




1,400 00 
1,300 00 
1,017 25 
939 00 
700 00 
1,365 00 








One writer... • 








One niail-mtteseoger x.**......x. .................. j. jxx^ji + *i.iu ± * 














6,92125 


#42,907 75 



NO. 4. BUBBAU OP NAVIGATION. 

Navy Department, Bureau op Navigation, 

October 30, 1877. 
8nt : I have the honor to submit the following report of the Bureau 
of Navigation for the past year, together with the estimates for its sup- 
port, and for the expenditures that will probably be required in that di- 
vision of the naval service committed to its immediate charge, for the 
fiscal year ending June SO, 1879. Included in this report and transmitted 
herewith are the reports and estimates of the several offices under its 
cognizance, and an abstract of offers for supplies received. 

NAVIGATION* 

The Navy is now fairly supplied with the new liquid compass for any 
ordinary contingency of increase of force afloat. The best dry com- 
passes have been retained for use, should any extraordinary exigency 
arise. 
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Your attention is called to the appended report of Prof. B. P. Greene, 
who is charged with the superintendence of compasses and of other- 
magnetic matters in the Navy. His views and recommendations rela- 
tive to magnetic surveys are fully approved by this bureau, having a 
special fitness at the present time. 

The Navy has hitherto done very little, relatively, in making mag- 
netic observations of the class referred to by Professor Greene. It seems 
but right, to say the least, that we should perform a proportional part 
of this service, one that has been hitherto mainly performed by other 
navies, and which, in the nature of things, can only be properly done by. 
national vessels. The results, as a whole, are for the common benefit of 
all who may derive advantage from the promotion of nautical science 
and the improvement of nautical methods. 

With your approval this bureau purposes to have all of our ships on 
special cruises, as well as many of those attached to foreign stations, 
take a part in the work of collecting such data, by magnetic observa- 
tions, as shall be found most suitable to the object in view, both at sea 
and in port ; the data thus collected to be periodically forwarded to 
this bureau in the manner of other similar returns. The duty each day 
will not be an arduous one, and, if carried out in a systematic maimer, 
will result in a large aggregate of useful data for the improvement of 
our magnetic charts. 

The requisite instruments for supplying all of our vessels-of-war to 
make these observations in the best manner would require too heavy 
an expenditure to be borne by the ordinary annual appropriation for 
instruments. A sufficient number of them will be obtained to com- 
mence fairly, and, if required, additional appropriations will be asked 
next year to supply in full all of the instruments found best adapted to 
effect the work with the necessary precision. 

This bureau has now 108 condemned boxchrouometers, which cannot 
be sold at auction without the risk of their being purchased for use at 
sea by merchant vessels, and should this occur many losses by ship- 
wreck would result. It is respectfully suggested that authority be 
given to this bureau to sell a given number of them at a nominal price 
of, say, tweuty dollars each, to such institutions of learning as may wish 
them, and would guarautee their employment at the institutions only. 

HYDROGRAPHY, CHARTS, AND BOOKS. 

The Hydrographic Office is now able to supply most of the charts re- 
quired by our commercial marine, and is extending its publications as 
the appropriations will warrant, substituting engraved charts for those 
produced by photolithography. The report of the Hydrographer, here- 
with appended, states satisfactorily and in detail the work in progress. 

The telegraphic longitudes determined by Lieutenant Commander F. 
M. Green, and other accurate observations in the West Indies, were 
completed last year as far as facilities existed. The results are entirely 
satisfactory, and are now published. 

With a view of contributing to the safety of navigation, the depart- 
ment has assigned the store-ship Guard to determine longitudes tele- 
graphically between Lisbon, Madeira, Cape de Verde Islands, and Per- 
nambuco, thence extending south to Buenos Ayres aud to the west coast 
of South America. Upon the completion of that labor Pernambuco and 
the island of Trinidad will be joined telegraphically, thus completing a 
double determination, and confirming both lines at the island of Trin- 
idad. 
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The United States Steamer Huron, Commander G. P. By an, com- 
manding, baa been advantageously employed in carrying chronometer 
longitudes from the island of Trinidad along the northern coast of South 
America, and in makiug surveys where ioifnd necessary ; she is now 
fitting out, under your instructions, to resume this work at the proper 
season on the south side of the island of Cuba, and such other localities 
in the West Iudies as may be designated by the Hydrographer. 

The Uuited States Steamer Gettysburg, Lieut. Commander H. H. 
Gorringe, commanding, is now most usefully employed in collating infor- 
mation and making surveys to facilitate navigation in the Mediterranean 
Sea. In making the voyage from the United States, Lieutenant-Com- 
mander Gorringe bad the satisfaction of discovering a bank iu the open 
ocean, about one hundred and thirty miles from Cape St. Vincent, the 
shoalest known part of which has thirty-two fathoms of water. A 
second examination was made by him without obtaining further results, 
except more extended soundings. This bank has since been surveyed 
by Her Britannic Majesty's Ship Salamis, without finding shoaler water. 

The United States Steamer Essex is now engaged, under your instruc- 
tions, in makiug a series of deep-sea soundings between the United 
States and the coast of Africa, aud thence via St. Helena to the coast of 
Brazil. 

The United States Steamers Adams and Frolic were engaged, under 
your orders, in looking up the Madeiros Rock and Hotspur Bank, on 
the coast of Brazil, without further success than the discovery of another 
bank. The search, however, was not sufficient to warrant eliminating 
the dangers sought. 

No special appropriations have been made for any of the above sur- 
veys. Whatever s(>ecial instruments have been required in the prose- 
cution of these works have been purchased from the fundsof this bureau. . 

For a series of years this bureau has endeavored, without success, to 
obtain appropriations for the purpose of purchasing or building suitable 
vessels for making a survey of the North Pacific Ocean. 

These vessels would serve the purpose of vessels-of-war among the 
islauds, and, under instructions, could proceed wherever irregularities 
existed, as has been the case recently under our fag in the South Pacific. 

It is quite within the bounds of probability that, had these vessels been 
appropriated for when first asked, the Pacific Mail Steamer City of San 
Francisco would not have been lost near what is kuown as the Tartar 
Shoal, eighty-five miles east-south east of Acapulco. An English steamer 
has also been lost on Fanning^ Beef, lying in the North Pacific Ocean, 
within this time, and doubtless other vessels, due to a want of proper 
geographical location of dangers aud of knowledge of the currents of 
that ocean. 

These losses will not only continue but increase in number as long as ' 
the same lack of geographical knowledge exists in those seas. Iu my 
report 6f 1875, the following appears: "The survey of the North Pacific 
Ocean is a uecessity ; without it the loss of life and property will yearly 
increase ; and as the ocean binds our coasts, it should be our pride, as 
it is our interest, to lessen the dangers of its navigation as much as pos- 
sible," which unhappily has been verified, and will continue to be until 
the necessary surveys are made. 

No appropriations have yet been made for publishing the careful in- 
strumental survey of the Isthmus of Panama made by Commander E. 
P. Lull, United States Navy, assisted by Civil Engineer A. G. Meno- 
cal and a party of naval officers ; nor for publishing the instrumental 
location of an inter oceanic ship-canal by Lieut. F. Collius, Uuited States 
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Navy, and naval officers under his command, along what is known as 
the Atrato-Napipi route. 

Although perhaps comparatively small value may be attached to 
these surveys in a practical point of view, they are well executed and in 
every way worthy of publication. They reflect great credit on the 
officers commanding the parties, as well as their subordinates. 

SIGNALS. 

For the past four years, under the more immediate charge of the 
Chief Signal Officer, whose appended report will be read with interest, 
this bureau has endeavored to improve night and fog signaling, and 
feels assured of the progress made. 

A system of projecting stars to a considerable height, usually known 
as u Roman candles," of two colors, was given in an official report by 
Lieut. E. W. Very, United States Navy, to tjie Chief Signal Officer in 
August, 1874. but, not having been acted on by him, nor brought to the 
knowledge or this bureau, laid dormant until recently. It promises 
many advantages over any system of night-signaling now in use by us. 

A "siren" for sounding course-signals automatically, as well as for 
other use, was designed and made by Messrs. A. & P. Brown, of New 
York, at the instauce of this bureau. By means of brakes, air is com- 
pressed and either made to escape automatically, whistling with precis- 
ion combinations of sounds indicating the course steered mthin one point 
or less ; or the automatic arrangement is detached and the instrument 
used orally, as flags are used visually, in spelling out what may be de- 
sired, or, conventionally, in any other manner agreed upon. It supplies 
what nothing else will to the same degree, namely: a ready and reliable 
means of communicating intelligence in fogs, at least within distances 
where collision is imminent. 

Two sirens have been made, the first with a single note, the second 
having two, differing in tone. It is proposed to desiguate automatically 
each of the four quadrants by notes, as well as the course steered, within 
one point or less, by another tone. 

Without wishing in any degree to be officious as regards the merchant 
marine and its fitments, it seems proper for this bureau to indicate for 
examination or to give publicity to whatever seems likely to advance 
either the safety or other interests of the commercial marine. 

The electric light shows promising advance; little more seems neces- 
sary to establish its use on board of vessels-of-war. It is too expensive 
still for ordinary use in time of peace, but would be considered indis- 
pensable to efficiency in time of war. It possesses the utmost capacity 
for sigualiug. The rays can be projected on the clouds, or they appear 
like a great arm of light moving to the right or left, the combinations 
in movement being all that is necessary for distinct signaling at great 
distances. 

This bureau has invited a proposal for an electric machine of 3,000 
candle power, with the enginery, lamp, &c If the amount asked for its 
construction is reasonable, the question will be considered. 

SIMULTANEOUS METEOROLOGICAL, OBSERVATIONS. 

At the request of General A. J. Meyer, Chief Signal Officer of the 
Army, the department directed the co-operation of all of our vessels-of- 
war and naval stations, which order has gone iuto operation as far as 
possible with the present instruments loaned by the Army Signal Office. 
To properly effect the object, however, a small annual appropriation 
now asked for will be necessary. 
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NAVAL OBSERVATORY AND NAUTICAL ALMANAC. . 

The report of the Superintendent of Naval Observatory will doubtless 
receive the careful consideration which it merits, and the report of the 
Superintendent of the Nautical Almanac gives the information as to 
what is necessary to increase the usefulness of that work, and to secure 
its preparation for publication. 

OFFICB OF DETAIL. 

It is proper to add that the Navy, by. request of the Treasury Depart- 
ment, and under existing laws and usage, has detailed eighteen officers 
upon lighthouse duty, principally as inspectors, and forty-seven, for 
service in the United States Coast Survey, which affords a most useful 
employment, and highly advantageous in promoting the professional 
status of the officers. 

It furnishes also eight officers, authorized by special act, for school- 
ships for the cities of New York and San Francisco. 

The maintenance of these officers, usefully and properly employed in 
furtherance of other departments of the government, is nevertheless 
borne by naval appropriations ; it is worth while to state the fact, as so 
considerable a number of officers are performing other functions than 
naval duty, yet supported from naval appropriations. 

Respectfully submitted. 

DANIEL AMMEN, 

Chief Bureau Navigation. 

Hon. Eichabd W. Thompson, 

Secretary of the Navy. 



Office op Supebintendent of Compasses, 
Bureau op Navigation, 
Washington, October 20, 1877. 
Sib: I have the honor to submit herewith the following report for 
the current year. 

the navy compass. 

Belative to the compass itself, I have nothing to report beyond the 
renewed statement of its continued excellence as shown by the routiue 
tests of inspection at the compass observatory. Some recent sugges- 
tions have been presented by the maker of the Azimuth Circle (used 
upon the Navy compass) looking to the substitution of a fixed prismatic 
reflector for the lower black glass reflector of this instrument. The 
idea is a good one in several particulars, as promising a much better 
illumination with a more simple and more stable construction, if it can 
be realized without special disadvantage. It is also proposed to have 
all the prisms, both eye and object, so mounted as to be readily remov- 
able for more thorough cleaning, and as readily replaceable, without 
risk of appreciable derangement of their adjusted positions. A circle 
embodying these suggestions is being prepared for examination and 
trial. 

Under the head of Compass Inspection, and that of the Magnet- 
ism of Ships and Compass Deviation, I have nothing special to report at 
this time in addition to the usual routine service. 1 beg, however, to 
present certain considerations bearing upon another subject, intimately 
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connected with that last mentioned, npon which I have had the honor 
of several informal conversations with you during the past year, which 
seems to me of sufficient importance to demand our earliest attention. 

MAGNETIC SURVEYS. 

The discrepancies frequently found between the results obtained 
from careful observations of the magnetic variation and those deduced 
by applying the assigned secular change to the variation given by bur 
magnetic charts, even upon the frequented tracks of commerce, are 
sufficient to show that errors in the use of this most important aid to 
navigation are liable to occur, either from inaccurate epochal values or 
from erroneous assumptions as to the secular change, or from both 
combined. 

With such an experience, magneticians have no reason to be greatly 
surprised. Even in regarding the original determinations of this ele- 
ment as sufficiently accurate, they were neither sufficiently numerous 
nor sufficiently well distributed to give to the chart constructions a pre* 
cision at all points equal to that of the observations themselves. But, 
in reality, the presumption of the general accuracy of these determina- 
tions cannot be admitted ; for, besides having beeu derived from obser- 
vations at various antecedent dates, extending over many years, and 
therefore liable to considerable uncertainties with every attempt at re- 
duction to a common epoch, the determinations from sea observations, 
at the least, were subject to defects from various sources in the circum- 
stances of the observation. If, then, in addition to the probable uncer- 
tainties of the values actually given upon the chart at the epoch of its 
formation, we take into consideration the difficulties which attend the 
correct estimate of the annual or secular change, commonly more than 
a tenth of a degree, but varying in different places and at differeut 
times in the same place, it may not be difficult to see that at the best 
the accuracy of our magnetic charts and tables must be accepted with 
considerable qualification. In all this there is no intention to depreciate 
the value of these helps to the navigator. Even with their acknowl- 
edged imperfections they are believed to be generally reliable within 
limits that make them indispensable to him. Moreover, they are prob- 
ably not only the best that could be had from the data available for 
their construction, but the data themselves are perhaps as reliable as 
could be expected from the circumstances of their origin. 

Reference has been made more particularly to the magnetic variation, 
which, in view of its relatively greater importance in the ordinary re- 
ductions of the navigator, is more immediately appreciated by him ; 
but the general bearing of what has already been said applies with 
equal force to the other two elements of terrestrial magnetism, namely, 
the magnetic dip and horizontal intensity, the important uses of which 
are becoming more and more manifest in these later times to intelligent 
navigators in many of the practical problems which concern the judicious 
management of our iron ships. 

It must therefore be tolerably evident that, in order to perfect our 
magnetic charts and tables, and to make them in the highest sense re- 
liable aud satisfactory for practical use, the necessity exists for a con- 
tinual extension and renewal of magnetic observations for many years to 
come ; or, at the least, until, first, a sufficient number of well-distributed 
and carefully-observed determinations of all the magnetic elements 
shall have been made in addition to those already obtained ; and, sec- 
ondly, such opportunities shall have beeu furnished for geueral discus- 
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Bicn of the elements obtained at different epochs, as shall suffice for 
reliable values of the annual change, which, it may be repeated, is at pres- 
ent the desideratum, and which can only be had by means of sufficient 
data at different epochs. 

The observations at sea, which famish by far the larger number of . 
magnetic determinations at well-separated independent positions, have 
hitherto been and must continue to be mainly made by the naval officers 
of the several maritime governments. Even at numerous stations on 
shore, serving as bases for the observations made at sea, as well as from 
often being less conveniently accessible to other observers, the work 
must be done principally by naval officers. As is well known, system- 
atic observations for the three elements of terrestrial magnetism have 
been made by the British navy for many years past ; these observations 
forming a part of the daily routine on board of all sea-going ships ; and 
it is due to that service to say that, but for the appreciation and fore- 
sight of the British Admiralty in providing the requisite facilities, and 
the persevering zeal of British naval officers in this class of observations, 
we should not have had sufficient materials up to the present time for 
the construction of a tolerable magnetic chart, even of the variation 
alone.* 

Unfortunately, we cannot say much in relation to the work hitherto 
performed by our service in this field. With the exception of an occa- 
sional naval expedition, when maguetic observations formed a part of 
the scientific duty on board, we can hardly claim to have done anything 
toward observing for the three magnetic elements; the most which has 
been done by our ships on general service, consisting of occasional deter- 
minations of the magnetic variation. Even these observations, as made 
on board ship, have too rarely been accompanied by the requisite care 
in the treatment of the associated observation, instrumental, and devi- 
ation errors, to permit much reliable use to be made of them in chart- 
making. But these shortcomings, if they may be so called, do not 
appear to be properly chargeable to the naval officers themselves, so 
much as to various circumstances more or less outside of their control, 
which need not now be particularized. It is undoubtedly sufficient to 
recognize our doty at the present time, and, if we may, to make amends 
for past deficiencies. And surely, in view of the important benefits to 
navigation to be derived from the possession of a complete system of 
accurate magnetic charts or tables, there is no reason for doubt that the 
officers of the United States Navy will be found both ready and desirous, 
if furnished with suitable facilities, to render at the least their propor- 
tional meed of service toward the accomplishment of this object. In- 
cidentally, also, it will not, perhaps, be forgotten that there is a higher 
plane from which to look at this subject than that of the merely economic 
or practical, however important in itself; and this is, the possibility of 
contributing some acceptable data as material for the use of the maguet- 
ician, in those theoretical discussions which not only conduce to the 

* It is true that maguetic charts of all tbe elements were constructed by Gauss upon 
the basis of tbe few observations then available (about forty years ago), with tbe aid 
of his general theory of terrestrial magnetism, which represented with remarkable 
accuracy the few facts of observation. But although he thus established the complete 
success of that celebrated investigation, yet, admirable as it was from every point of 
view, it was not expected, and certainly not by him, that its results should supersede 
the necessity of further observation. On the contrary, it was only expected that it 
might serve as a useful auxiliary to the results of actual observation, in supplying 
data for places where observations were wanting and necessary to an equalised distri- 
bution of the data in the construction lines of a chart. Beyond that such a theory 
could not be expected to go, as its own constant elements must depend on the accuracy, 
number, and distribution of the data derived solely from observation. 
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advancement of science, bat, with every step of progress, are also cer- 
tain to react more or less quickly in the improvement of the means and 
processes of useful application. 

The magnetic observations which would be contributed by the Navy 
consist, in part, of those made on shore at the usual ports of outfit and 
of subsequent entry, and occasionally (as found expedient) at interme- 
diate landings, these stations serving as bases for the much larger part 
of the observations made on board at sea. The observations on shore 
need to be made with every practicable care and attention to precision 
of results, those for intensity being absolute determinations ; while the 
observations on board, made at determined positions on each track from 
one base to another, necessarily require correction for the magnetic ac- 
tion of the ship, those for the intensity being in this case only relative 
determinations ; all the observations for each track being brought by 
subsequent reduction into co-ordinate relation to those of the bases at 
its extremities. 

For these observations certain instruments and fittings will be required 
in addition to the usual outfit now put on board. The expense of such 
extra equipment will be moderate, in reality bearing only a very small 
part to that of the whole outfit of instruments issued to the navigation 
department. Even the whole of this expense need not be incurred at 
first; but a certain number of sets of apparatus might be provided, say 
sufficient to supply the outfitting ships of one year; or, so as to give to 
each its complement of instruments .for this service, when otherwise 
equipping for a foreign station or for a special cruise, and at the same 
time to provide for the requisite preliminary base observations at the 
port of outfit. 

The resulting observations, arranged upon printed forms, with all the 
data, direct or otherwise, relating to tbem, should be periodically for- 
warded to the Bureau of Navigation with as much frequency as may be 
found practicable, in order that timely examinations may be made, and 
A^y suggestions bearing upon a particular case promptly sent forward 
to the ship. 

I am, sir, very respectfully, your obedient servant, 

B. P. GREENE, 
Professor of Mathematics, U. 8. N., Superintendent of Compasses* 

Commodore Daniel Ammen, U. S. N., 

Chief of Bureau of Navigation, Navy Department 



Estimate of appropriations required for the service of the fiscal year ending 
June 30, 1879, by the Bureau of Navigation. 

tOR THE SUPPORT OP THE BUREAU OF NAVIGATION. 

For salary of chief clerk. (Revised Statutes, page 69, section 416, and act of 

August 15, 1876) $1,800 

For salary of one clerk of third class. (Revised Statutes, page 26, section 167, 

and act of August 15, 1876) 1,600 

For salary of one clerk of second class. (Act of August 15, 1876) 1,400 

For salary of messenger. (Act of August 15, 1876) 840 

For salary of laborer. (Act of August 15, 1876) 790 

For contingent expenses 800 

Total 7,160 
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Estimates of appropriation* required for theserviceoftheJUeal year ending 
June 30, 1879, by the Bureau of Navigation. 

A. 
I.— For Navigation. 

For foreign and local pilotage and towage of ships of war $55, 000 00 

For payment of canal-auesand other charges incidental to passing through 

canals (inapplicable to any other pnrpoee) 7,000 00 

For services and materials in correcting compasses on board ship, and for 

adjusting and testing compasses on shore 3,000 00 

For nautical and astronomical instruments, nautical books, maps, charts, 
and sailing-directions and repairs of nautical instruments for ships of 
war .. „ 10,000 00 

For instruments for taking simultaneous international meteorological ob- 
servations on board ships of war , „ . .... 1,000 00 

For books for libraries for ships of war 3,000 00 

For navy signals and apparatus, namely: signal-lights, lanterns, rockets, 

including running-lights, drawings, and engravings for signal-books. . . . 6, 000 00 

For com pass-fittings, including binnacles, tripods, and other appendages 
of ships' compasses 3,000 00 

For logs and other appliances for measuring the ship's way, leads and 

other appliances for sounding 3,000 00 

For lanterns and lamps and their appendages for general use on board 
ship, including those for the cabin, ward-room and steerage, for the 
hold and 'spirit-room, for decks and quartermasters' use 5,000 00 

For bunting and other materials for flags and making and repairing flags 
of all kinds 5,000 00 

For oil for ships Of war, other than that used for the engineer department, 
for candles when used as a substitute for oil in binnacles, running-lights, 
for chimneys and wick, and for soap used in the navigation depart- 
ment 20,000 00 

For stationery for commanders and navigators of vessels-of-war and for 

use of courts-martial 2,000 00 

For musical instruments and music for vessels of war 1,000 00 

For steering-signals and indicators, and for speaking-tubes and gongs for 
signal communication on board vessels-of-war . 2,000 00 

Total: 126,000 00 

IL--FOR Navigation, Contingent. 

For freight and transportation, postage and telegraphing on public busi- 
ness, advertising for proposals, packing-boxes and materials, and all 
other contingent expenses $3,000 00 

III.— For Navigation, Civil Establishment. 

For civil establishment in the navigation departments of the several 
Mvv-yards, namely : 

Portsmouth „ $1,300 00 

Boston J, 400 00 

New York 1,400 00 

League Island 1,300 00 

Washington 1,400 00 

Norfolk 1,300 00 

Pensacola 1,017 25 

Hare Island 1,300 00 

Total „ 10,417 25 

IV.— For Navigation, Hydrographic Work. 

For drawing, en graving, purchase of chart-paper, printing and reproducing 
charts ; correcting plates ; preparing and publishing sailing-directions 
and other hydrographio information $50,000 00 

For fuel, lights, and office furniture ; care of building and other labor ; 
purchase of books for library ; drawing materials and other stationery ; 
postage, freight, and other contingent expenses 5,000 00 
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For rent and repair of building #2,600 00 

For contingent expenses of the expedition for the determination of longi-. 
tudes by electric cable, viz : for paying telegraphic operators ; expenses 
of detention of parties on shore, and travel. 2,500 00 

Total..-.. ~ 60,300 00 

B. 

L— For Naval Observatory. 

For three assistant astronomers : one at $1,500, during first five years ; one 
at (1,800, daring second five years; and one at $2,000, during third five 
years $5,900 00 

For one clerk 1,800 00 

For one instrument-maker, three watchmen, one messenger, and one por- 
ter ; keeping grounds in order ; repairs of buildings and inclosures ; fuel, 
light, and office-furniture ; chemicals for batteries ; stationery, freight, 
and all other contingent expenses 13,500 00 

[Note. — The sum of $13,500 was for many years the amount annually ap- 
propriated. The reduced sum ($10,000) has proved inadequate to the 
maintenance of the establishment and the preservation of the buildings.] 

For reducing and transcribing astronomical and meteorological observa- 
tions for publication 3,600 00 

For professional books for the library 1,500 00 

For turning-lathe and attachments necessary for repairs of astronomical 
instruments and for general work ; to replace the present lathe, which 
is thirty years old and worn out 800 00 

Total 26\500 00 

n.— For Naval Observatory, Observations of Transit of Venus. 

For illustrations of volume of observations of Transit of Venus $1 , 000 00 

m.— For Naval Observatory, Catalogue of Stars. 

For completing catalogue of stars from observations made by Lieut. J. M. 
Oilliss, chief of United States Naval Astronomical Expedition to the 
southern hemisphere, in 1851 and 1852 $2, 500 00 

1V # — For Naval Observatory, Observations of Solar Eclipse. 

For observations of solar eclipse of July, 1878 $8,000 00 

I.— Nautical Almanac. 

For pay of computers and clerk preparing for publication the American 
Ephemerisand Nautical Almanao $19,000 00 

For rent, fuel, labor, stationery, boxes, expressage, books, and miscellane- 
ous expenses 1,500 00 

For ephemeris of new planets discovered by American astronomers 3, 000 00 

Total $23,000 00 

[Note.— The diminished appropriation of $15,000 has proved insufficient for the an- 
nual computations of the Almanac, which are falling behind.] 



RECAPITULATION. 

Estimate of appropriations required for the fiscal year ending June 30, 1879, 
by the Bureau of Navigation, Navy Department. 

for support of bureau. 
Salaries and contingent $7,160 00 
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FOR THK NAVAL 6KRYICB. 

A. I.— Navigation $126,000 00 

II. — Navigation, contingent 3,000 00 

III.— Navigation, civil establishment 10,417 25 

IV. — Navigation, hydrographio work 60,300 00 

B. I.— Naval Observatory 26,500 00 

II. — Naval Observatory, observations, transit of Venus 1, 000 00 

III. — Naval Observatory, catalogue of stars 2,500 00 

1 V.—- Naval Observatory, observations of solar eclipse 8,00000 

C. L— Nautical Almanao 23, 500 00 

Total 1261,217 25 



ABSTRACT OF OFFERS FOR SUPPLIES RECEIVED FOR FURNISHING ARTI- 
CLES COMING UNDER THE COGNIZANCE OF THE BUREAU OF NAVIGA- 
TION. 

Stationery.— Bureau's order of November 20, 1876. 

8eara&Cole # $1,447 95 I Wilbur & Hastings $1,545 20 

W.H. Arthur «fc Co 1,480 90 | Nathan Lane 1,70170 

Thomas & Hagar 1,503 77 I Alexander Agar 1,735 28 

E. A. Kingsland & Co 1,525 01 | 

Eight thousand gallons lard-oil.— Bureau's order of January 9, 1877. 

Manhattan Oil Company,* I Wm. A. Cole & Co., per gallon $0 98 
per gallon $0 97J | E. T. Howe, per gallon 98f 

Ten thousand gallons lard-oil.— Bureau's order of July 27, 1877. 

Manhattan Oil Company,* I E. T. Howe, per gallon.. .. $0 78f 

pergallon $0 78J | J. H.Walker, per gallon... 79£ 

Stationery.—* Bureau's order of August 18, 1877. 

'Arthur A Bonnell* $1,199 03 I W. H. Dempsey $1,308 25 

Thomas & Hagar 1,229 72 I P. W. Derham 1,334 27 

Wilbur^ Hastings 1,277 64 1 Sears <fc Cole 1,337 77 

E. A. Kingsland & Co 1,305 67 | Alexander Agar 1,680 66 



United States Naval Observatory, 

Washington, October 23, 1877. 
Sir : Id compliance with the instructions of the Bureau of the 11th 
instant, I have the honor to submit a report of the operations of the 
Naval Observatory for the past year. 

TRANSIT INSTRUMENT AND MURAL CIRCLE. 

During the year Prof. M. Yarnall has been engaged in observing with 
the transit instrument and the mural circle, observing alternately with 
each instrument, such 'star-places as were deemed necessary to complete 
the catalogue of 1845-1871. 

The methods of observation and reduction have been such as were 
used In past years, and it is hoped that a second and more perfect edi- 
tion of this catalogue will be published in the course of the coming 
winter and spring. The catalogue embraces all the observations made 
in the observatory with the old instruments by all observer and forms 
an epoch iu the annals of the observatory. His time has been com- 
pletely employed in these observations and in the reduction of the stars 
from the epoch of each year to that of 1860, the epoch of the catalogue. 
He has been assisted during the year by Lieut. E. W. Sturdy, whose 

• Accepted. 
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valuable services he takes pleasure in acknowledging. Mr. D. P. Todd 
was kind enough to observe for him several evenings without special 
assignment. 

MOTION OF THE MOON. 

The work of Prof. Simon Newcomb on this subject, after suffering an 
interruption of some years, was recommenced in 1876. That part of it 
which consists of a new reduction and examination of all recorded 
eclipses and oecultations of value before 1750 is substantially complete, 
the most of it being in the hands of the printer. The ancient observa- 
tions, which have been considered most reliable, indicate a correction of 
more than half an honr to the times of ancient eclipses as hitherto cal- 
culated from the tables. This correction so changes the computed paths 
of the moon's shadow during total eclipses, that the chronological 
questions involved in them will no doubt have to be re-examined. The 
most remarkable result of the research is, that the motion of the moon 
during the past 250 years may be very closely represented by the alter- 
ation of a single term in Hansen's Tables. The question whether this 
alteration is admissible in the Theory cannot yet be decided. 

Twenty-six-inch Equatorial. — (In charge of Prof. Asaph Hall, with 
Prof. E. S. Holden as assistant.) 

This instrument has been employed the past year in the observation 
of the satellites of Saturn, Uranus, and Neptune, in observing double 
stars, and several comets. The observations of these satellites and 
comets have been published in the Astronomische Nacbrichten. As the 
satellites of Uranus and Neptune have now been observed tor several 
years with this instrument, and tables of their motions have been com- 
puted, it does not seem worth while to continue the observations of these 
satellites at the present time. ' In the year 1882 the plane of the orbit of 
the satellites of Uranus will pass through the sun, and at that time the 
apparent orbit of the satellite of Neptune will have opened so much 
that this satellite can be observed with ease in all parts of its orbit. It 
seems better, therefore, to give up, until the year 1881, the observations 
of the satellites of these two planets. In that year another and complete 
series of observations of these systems should be undertaken with this 
instrument. The fainter satellites of Saturn should be followed with this 
instrument for several years ; and the curious phenomena connected 
with the ball and ring of this planet are also worthy of careful observa- 
tion. 

The list of thirty double stars selected by Mr. Otto Struve, director 
of the Pnlkowa Observatory, for the purpose of comparing the measures 
of different observers, has been observed by Professor Hall, and about 
two-thirda of the requisite number of observations have been made. 
This work will be finished during the next year. 

The two satellites of Mars, discovered by Professor Hall in August, 
have been observed on nearly every clear night since their discovery, 
the date of the last observation being October 15, and the observations 
made at the Naval Observatory alone will give a good determination of 
their orbits. It seems now qnite certain that these satellites will be 
visible again in October and November, 1879, aud observations in that 
year will serve to fix their periods with accuracy. 

This instrument is now in good working condition. Since the change 
hi the bearing of the shaft of tbe driving-clock, made in July, 1876, the 
performance of the clock has been much better. It is doubtful if it be 
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sufficiently steady for photographic or spectroscopic work, bat it an- 
swers very well for micrometrical measurements. 

The dome is now moved with considerable difficulty, probably on 
account of inequalities in the settling of the supporting walls. This 
should be remedied in some way. 

During the next year, an equatorial telescope, having an aperture of 
27 inches, will be mounted at Vienna; and the telescope made by 
Messrs. Alvan Clark & Sons for Mr. McOormick, and which is a little 
larger than ours, is ready for mounting. Under these circumstances, 
it is worth while to consider whether it would not be advaugeous to estab- 
lish a branch observatory on some of the elevated plains in the central 
part of this country. It seems probable that a good location might be 
found between the parallels of thirty and thirty-five degrees of north 
latitude, near the projected line of the Southern Pacific Eailroad. 
Should such a location be found, at an altitude of six or eight thousand 
feet, its advantages might more than compensate the increased size of 
other telescopes. A branch observatory could be established in such a 
locality, and our 26-inch equatorial could be mounted and used in such 
an observatory, for five or ten years, at no great increase of cost. 
Until some such thorough experiment be made, it is certain that the 
question of what is to be gained by observing at a station which is 
above a large part of our atmosphere will remain undecided. 

A monograph on the central and brightest regions of the nebula of 
Orion is in preparation, and is now nearly completed, by Professor 
Holden. The observations on which this depends have beeu made with 
the 26-iuch equatorial during the oppositions of 1874, 1875, 1876, aud 
1877, and will furnish data for determining the positions and boundaries 
of all the brighter nebulous masses. In connection with this, all pre- 
viously published (and many unpublished) descriptions, drawings, and 
observations have been collected and studied, with the object of giving 
in one memoir a complete history of this nebula from its discovery in 
1618 to 1878, a period of 260 years. 

In order to present .this evidence properly a series of wood-cuts or 
lithographs will be required, giving the most important features of the 
following drawings : 

DRAWINGS OF THE NEBULA OF ORION. 



No. 



Observer. 



Date. 


No. 


1656 


17 


1673 


18 


1694 


19 


1731 


20 


1742 


21 


1758 


22 


1771 


23 


1774 


24 


1779 


25 


1794 


26 


1797->6 


27 


t 


28 


1824 
1837 


29 


1837 
1839 


30 



Observer. 



Date. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 



Hnygbens.. 

Picard 

Hnygheus .. 

Mairan 

Long 

Le Gen til... 

Messier 

W. Herscbel 
Lefebvre ... 
Schroeter ... 

do.... 

Bode 

J. Hersohel. 

do .... 

Lamont .... 
DeVico.... 



Rondoni... 
Lassell .... 
W. C. Bond 
Lassell...!. 
Liaponoff .. 

Strove . 

Secchi , 

Tempel 

G. P. Bond 

Kosse < 

Secchi , 

D'Arrest.... 
5 Winlock.. 
) Trouvelot , 
J Holden.... 
) Trouvelot . 



1841 
1847 
1848 
1854 
1847 
1*51 
1862 
1862 
1865 
1867 
1868 
1872 

1874 
1876 



Besides the above published drawings (a complete set of which is 
contained in no library in the world) several important unpublished 
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original drawings have been communicated, in particular the elaborate 
drawing made by William Lassell, esq., with his 4-foot reflector, in 1862. 
The trittd nebula (G. G. 4355) has been studied in the same way, and 
the results have been published in the American Journal of Scieuce, as 
the Naval Observatory had no funds to pay for the necessary illustra- 
tions. 

TRANSIT OP YENUS. 

The work done by Prof. William Harkness is as follows : 

The investigation of the errors of scale A of the measuring-engine 
has been finished, and the errors themselves have been tabulated. In 
addition, the absolute value of the scale-divisions has beeu determined; 
and, as the greatest care was taken in doing this, the engine is now 
capable of furnishing as accurate measurements as can be obtained by 
any means known to science. 

The photographs of the transit of Venus obtained by the United 
States parties have been examined, and all those which were capable 
of measurement have been read off. They were as follows: 

Northern stations. — Wladiwostok, 13 plates; Nagasaki, 50 plates; 
Peking, 26 plates; total 89 plates. 

Southern stations. — Kerguelen Island, 8 plates; Hobart Town, 38 
plates; Campbell Town, 32 plates; Queenstown, 47 plates; Chatham 
Island, 7 plates ; total, 132 plates. 

The grand total for both hemispheres is 221 plates. Owing to the 
great variability of the photographic diameters of the Sun and Venus, 
it was found impossible to make use of any pictures which did not show 
a complete image of the Sun. This excluded several huudred small 
photographs taken near the times of contact between the limbs of Venus 
and the Suu. 

The measurements of the photographs mentioned above have been 
so far reduced that the position-angles of Venus, relatively to the center 
of the Sun's image, and the positions of the Sun's image relatively to the 
centers of the plates, have been tabulated. 

A method of determining the refractive index of a piece of piano- 
parallel glass has been devised, by means of which the refractive indi- 
ces of all the reticule plates have been very accurately measured. These 
refractive indices, combiued with the thicknesses of the reticule plates, are 
the data from which certain corrections to the measured focal distances 
of the photographic objectives have been computed. Their further re- 
duction is under way, and it is expected that the reduction of all the 
observations of the transit itself will be brought to a close by the coming 
spring. It is also hoped that the observations for longitudes of stations 
will be reduced before the end of the fiscal year, and with the present 
appropriation. The volume of observations will require some illustra- 
tions, and an appropriation of $1,000 for this purpose has been asked 
for in the estimates. 

Last spring some quantities relating to the Sun and Venus were tab- 
ulated, with a view to making a duplicate computation of the solar 
parallax, as derived from the photographs; but, for the present, that 
work has been abaudoned. 

THE TRANSIT CIRCLE. 

This instrument, under the direction of Prof. J. B. Eastman, assisted 
by Assistants Edgar Frisby, A. N. Skinner, and H. M. Paul, has been 
employed in observations of— 
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1. Stars of the American Ephemeris, for clock and instrumental 
corrections. 

2. Sun, moon, and planets. 

3. Stars whose occnltations were observed in connection with obser- 
vations of the transit of Veuns in 1874. 

4. Standard stars for a catalogue of zone observations. 

5. Stare used by Lieut. Commander F. M. Green in the determina- 
tion of latitude in the West Indies. 

6. Stars of the British Association Catalogue between 120° C and 131° 
1C N. P. D. 

7. Stare employed in observations of comets with the 20-inch and 
9.6-inch equatorial 8. 

Clock-signals, for the determination of longitude, have been exchanged 
with the following stations: Cincinnati Observatory, on five nights; 
Hale's Eddy, N. T., on four nights, for Coast Survey ; Nashville, Teun., 
on thirteen nights, for Coast Survey ; Columbus, Ohio, on six nights, for 
Coast Survey; Wellsburg,N. Y., on two nights, for Coast Survey; Great 
Bend Village, Pa., on four nights, for Coast Survey; Harrisburg, Pa., on 
five nights, for Coast Survey. 

Observations of Mare, for the determination of solar parallax, accord- 
ing to a plan proposed by Professor Eastman in 1876, have been made 
whenever the weather would permit. 

THE 9.6 INCH EQUATORIAL. 

This instrument is under the charge of Professor Eastman, with Messrs. 
Frisby, Skinner, and Paul as assistants. It has been employed in the 
observation of occuitations and in determining the approximate correc- 
tions to the ephemeride8 of such small planets as are not readily found 
with the transit-circle. 

Several observations have been made of the five comets (a), (ft), (c), (d), 
and (<j), of 1S77. 

The outer satellite of Mare was easily seen by Professor Eastman with 
this instrument on August 21 and 28, and by Mr. Paul on October 1. 

The meteorological department is under the charge of Professor East- 
man ; and the usual observations with the barometer, and the dry, wet, 
and solar thermometers have been made, commencing at midnight and 
recorded at each period of three hours after. The observations are 
made by the watchmen, Messrs. Hays, Horigan, and Cahill. The 200 
extra copies of the observations for 1875 are ready for distribution to our 
meteorological correspondents, and the observations for 1876 are now 
ready for the printer. 

The control of the system of wires within the Observatory connecting 
the various clocks, chronographs, &c, and of the connections with the 
wires of the Western Union Telegraph Company, is, as heretofore, in 
the hands of the officer in charge of the transit-circle, while the imme- 
diate charge of all the batteries, wires, and their connections is success- 
fully confided to Mr. W. F. Gardner, the instrument-maker. The con- 
nections inside the buildings remain nearly the same as during the past 
year. 

Beyond the Observatory, this department is responsible for the con- 
trol, by means of the motor-clock, of several clocks in the State, War, 
Navy, and Treasury Departments, aud for furnishing accurate time for 
signals to the Western Onion Telegraph Company. 

A thorough change in the method of controlling these clocks is re- 
quired, and a proper and creditable distribution of time-signals will 
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require the use of another clock and a change in the present method of 
sending the signals. These changes will necessitate the expenditure of 
about five hundred dollars, which sum is asked for, for this purpose. 

Condition of instruments and observing room. — Tbe transit-circle is in 
fair condition and requires only very small immediate repairs. The 
observing-room is in a bad condition, and grows worse every year. 
Nothing but an entire remodeling of the roof and shutters will make 
them safe or suitable for the purpose for which they were designed. 

The 9.6-inch equatorial is in good condition, except that a new driv- 
ing-clock is required. Tbe dome is in good order, but the appliances 
are in a very bad condition— either worthless iu design or worn out. 

The meteorological iustruments are in good coudition. 

The distribution of publications and exchanges is in charge of Prof. 
J. E. Nourse. 

The printing of the annual volume for 1S75 was begun as soon as the 
appropriation for 1877 was available, and it is now about half done. 

Of the annual volume of the Astronomical and Meteorological Ob- 
servations for the year 1874, more than 600 copies have been distributed 
to observatories and other scientific institutions and libraries, and an 
equal uumber of the " Instruments and Publications of the Observa- 
tory," issued at the time of the International Exhibition. 

More than 400 volumes have been sent abroad, chiefly through the 
agency of the Smithsonian Institution. The acknowledgments for these, 
received from the chief scientific institutions of the world, have been 
expressed in very appreciative terms. 

Exchanges have been fully maintained during tbe year, promoting 
the growth of the library by the acquisition of standard works. In 
building 'up a library of special character, the Observatory has been 
almost exclusively dependent on these exchanges. To meet the increas- 
ing demands upon it, arising out of its own extending work, and to 
secure its full usefulness to scientific persons seeking to avail themselves 
of its facilities, an appropriation has become necessary for the purchase 
of works not available through exchange. For this purpose the sum of 
91,500 is asked for iu the estimates^ 

The library occupies a space in the Observatory originally constructed 
for the location of one of the transit iustruments. It is ill-suited for 
library purposes, and is now found to be entirely too small to accommo- 
date even the volumes on hand. 

NARRATIVES OP ARCTIC EXPEDITIONS. 

The limited edition of the Narrative of the North Polar Expedition, 
prepared by the late Admiral Davis, has been nearly exhausted by the 
effort to supply geographical societies, public libraries, and individuals 
specially interested in Arctic exploration. A large number of applica- 
tions for this work coutinue to be unwillingly declined; and it is very 
desirable that a new edition may be ordered by Congress, the cost of 
which, printed from the stereotyped plates, would be inconsiderable. 

Under the orders of the Navy Department of February 17, 1877, the 
Narrative of the Second Expedition of the late Capt. O. P. Hall, called 
for by Senate resolution of February 6, is being prepared at the Ob- 
servatory by Professor Nourse, with the assistance of Mr. R. W. D. 
Bryau, of the Polaris expedition. 

An estimate of the sum required for the necessary maps and plates 
for this work, recommended by the department February 17, is before 
the Naval Committee of the Senate. The papers forming the material 
of this work are those purchased by Congress under tbe act of June 23, 
1874. 
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CHRONOMETERS. 

There are at present in the chronometer-room eighty-nine mean-time 
chronometers; fifty-four are ready for issue; nine are on trial, and 
twenty-six need repairs. There are also six sidereal chronometers, three 
of which are "break-circuit." 

During the year, seventy-seven chronometers have been received, and 
sixty-one have been issued. Of these, thirty-four have been issued to 
vessels of the Navy. 

There are also one hundred condemned chronometers stored away. 
Ten of the best of these have been selected, and are being cleaned and 
put in order, to be used as hacks. 

In issuing chronometers to vessels it is customary to select three, by 
different makers, all having a regular rate, and one of the condemued 
ones as a u hack." 

In September arrangements were perfected for dropping a time-ball 
in New York City at exact New York noon ; aud on the 10th of that 
month the ball was dropped from the chronometer-room for the first 
time. It has been dropped at New York mean noon daily, except Sun- 
days, to the present time, without a single failure. 

It may be of interest to remark that the time-ball at Deal, England, 
which is dropped by signal from the Royal Observatory at Greenwich, 
is subject to about fifteen failures annually, or to an average'of 1.25 per 
month. 

This New York time-ball is already used by the merchant shipping, 
and has been employed also by the navigator of the United States steam- 
ship Guard, now fitting out at the Brooklyn yard, in rating the ship's 
chronometers. 

The Baltimore Board of Trade contemplates the establishmentof a sim- 
ilar time-ball at Baltimore, to be dropped at Washington mean noon 
daily, except Sundays; and it is to be hoped that similar time-balls may 
be established gradually at various other ports. 
Very respectfully, your obedient servant, 

JOHN RODGBRS, 
Rear-Admiral, Superintendent 

Commodore Daniel Ammen, H. S. N., 

Chief of Bureau of Navigation, 

Ncwy Department. 



Office of the Chief Signal-Officer of the Navy, 

Washington, D. 0., October 29, 1877. 

Sib: In compliance with the instructions of the bureau, I have the 
honor to submit the following report of the operations of this office for 
the past year : 

The experimental practice in night-signaling, designed by Lieut. E. 
W. Very, United States Navy, promises greater advantages than any 
method now practiced by us. Indeed, with a proper attention to time 
intervals, it seems impossible that a signal can be misunderstood, whilst 
rapidity in execution and simplicity in the elements employed, as well as 
notdisclosing the character of the vessel making the signal — illuminating 
her, all combine to favor this system. Experiments have been made with 
a lantern for burning magnesium and strontium combined, and, with good 
results, in flash-signaling. 

The advances made in electrical machines indicate proximately a 
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wonderfully efficient and sufficiently economical appliance to insure its 
general employment on board of vessels of- war. In consequence of the 
great increase of disasters that have occurred in thick or foggy weather 
by collision, it has been found necessary to devise a system of sound- 
signals adapted to the use of all sea-going vessels, to enable them to 
signal not only their position, but also the course steered, or within one 
point of it. 

The two sirens ordered, one of which has been partially tested, promise 
special usefulness in fogs, through automatically whistling the course 
steered, or within one point, and otherwise, in phonetic general signaling. 
The quarterly reports of the vessels in commission are highly satis- 
factory, showing that instruction iu signals is no longer neglected. 
Very respectfully, your obedient servant, 

J. C. BEAUMONT, 
Commodore and Chief Signal-Officer, United States Navy. 
Commodore Daniel Ammen, U. 8. N M 
Chief of Bureau of Navigation, Navy Department, Washington, D. C. 



United States Hydrooraphio Office, 

Washington, September 8, 1877. 

Sir : As" directed by the bureau, I have the honor to forward here- 
with the estimates of this office for the fiscal year ending June 30, 1879. 

An estimate for the contingent expenses of the expedition for the 
determination of lougitudes, by means of the electric cable, is herewith 
submitted. This embraces such necessary expenses as the payment of 
the services of the telegraph operators, the extra expenses of parties de- 
tained on shore by their work, and the necessary transportation of such 
parties. 

During the fiscal year ending June 30, 1877, fifty-two charts have 
been prepared and photolithographed ; fifteeu prepared for engraving, 
nine of which are completed and six are in progress ; twelve plates have 
received extensive corrections, and the greater number of the plates of 
the office have received minor corrections in lights, beacons, recently 
discovered shoals, &c. Five thousand three hundred and sixteen charts 
and one thousand two hundred and fifty -four books, publications of this 
office, have been sold to its agents, for the demands of commerce, in 
addition to those furnished to vessels of the Navy and the exchanges 
with foreign offices. 

Hydrographic notices and notices to mariners have, as information 
was received, been printed and distributed. Directions for the naviga- 
tion of the coast of Chili, Bolivia, and Peru, and Nos. 1 and 2 foreign 
light-lists have been printed and issued. Volume I, Directory for the 
West India Islands; Volume III, West Coast of Africa; Volumellof the 
English Channel, and the Report of the Expedition for the Determina- 
tion of Longitudes through the West Indies, as also Nos. 3, 4, 5, and 6 
corrected lists of foreign lights, are completed and ready for printing at 
such time as an appropriation for the purpose is available. 

In the meteorological department of this office a wind and current 
chart of the North Pacific Ocean, from the coast of America to 180° of 
longitude, has been carefully compiled, under the direction of Lieut. T. A. 
Lyon, U. 8. N., and is nearly ready for publication. 

Every preparation has been made for the continuance of the work of 
determination of longitudes, and the party will be ready to start by the 
first of October next. 
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During the past year surveys of shoals, &c, and search for reported 
dangers to navigation, have been made by tbe United States Steamers 
Pensacola, Captain Gherardi ; Vaudalia, Commander Robeson ; Frolic, 
Commander GL B. White; Adams, Commander F. Rodgers; Plymouth, 
Captain Barrett; Ossipee, Commander L. Breeze; and Gettysburg, 
Lieutenant-Commander Gorriuge. 

The work of the United States Steamer Gettysburg progresses favor- 
ably. When taking deep-sea soundings from the Azores toward the 
Straits of Gibraltar, an uprising of the bottom was discovered, and a 
survey of its extent made, showing the least depth to be 30 fathoms. 

The United States Steamer Huron, Oommauder Ryan, has determined 
the folio wiug geographical positions on the north coast of South Amer- 
ica and the outlying islands of Unare Bay : Testigos Islands ; Puerto 
Santo Bay :Pampatar, islaud of Margarita; Cumana; Tortuga Island; 
Corsarios Bay ; Orchila Island ; Los Roques Islands ; La Guayra ; 
Puerto Cabello; Island of Curagoa; Vela de Cora; Orange-Stadt ; 
Estanquez Point; Bahia Honda; Cape La Vela; Santa Marta, and 
Cartagena; carrying the longitudes, chronometrically, betweeu Port 
Spain, Islaud of Trinidad, and Asp iu wall, the longitudes of which had 
been determined by means of the submarine cable by Lieut. Com- 
mander F. M. Green ; the latitudes of these positions beiug obtained by 
circum-meridian altitudes of fixed stars. At the same time a survey 
was made of the harbor of Orange Stadt by the officers of the United 
States Steamer Huron. This work was carefully executed, and reflects 
much credit upon those connected with it. 
Respectfully, 

R. H. WYMAN, 
Commodore United States Navy, and Hydrographer. 

Commodore Daniel Ammen, U. S. N. f 

Chief of the Bureau of Navigation. 



Nautical Almanac Office. 

Washington, D. ft, October 24, 1877. 

Sib: In accordance with your instructions, I have the honor to sub- 
mit tbe following report of the operations of this office during the past 
year: 

Daring the year ending September 30 last, 175 copies of the large 
edition of the Almanac have been sold, and 676 copies have been dis- 
tributed to the Hydrographic Office, to the various offices of the gov- 
ernment which make use of it, and to astronomers and scientific institu- 
tions at home and abroad. Of the small or Navigators' Almauac, 3,405 
copies have been sold or sent to agents for sale. 

Since the last annual report of my predecessor the printing of both 
the small and large Almanacs for the year 1881 has beeu tiuished, and 
the stereotyping of the small Almanac for 1881 is now nearly complete. 

The computations of the large Almanac for 1881 will be completed 
early next year. Those for 1882 are in arrears aud cannot be completed 
with the appropriation of the present fiscal year, owing to the diminu- 
tion of twenty -five per cent, in tbe sum appropriated for computation. 
A diminution in the price of some of the computations will be made as 
aoon as is admissible under existing contracts, but a diminution of one- 
fourth in the cost of all the computations is not practicable. An increase 
of tbe appropriation has therefore been recommended iu the estimates. 

During the year the office has printed an extension of Damoiseau's 
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Tables of the Satellites of Jupiter (those now exclusively used in pre- 
paring ephemerides of those satellites), from 1880 to 1900, by Mr. David 
P. Todd. The original tables terminated with the year 1880, and the 
extension is on the part of Mr. Todd a gratuitous contribution to science, 
which he has presented to astronomers through this office. 

The star tables of the Bphemeris have been extended to the year 1900 
during the past year, and an addition of nine stars is being made to the 
standard. list. I shall defer recommeuding that the extension be printed 
until it is ascertained that they are wanted for use by other institutions. 

Tbe most urgent want of the office at the present time is a set of 
tables of the moon and planets, corresponding in accuracy to the pres- 
ent state of practical astronomy, and founded on entirely homogeneous 
data. The tables of Mars, Jupiter, and Saturn, now used in the prepara- 
tion of the Ephemeris are all more than half a century old, and the only 
recent ones existing are those of Le Verrier. These have never been in- 
troduced in the preparation of the Ephemeris because their form is such 
as to render them extremely inconvenient in use, and it is doubtful 
whether they fulfill the requirements of the astronomy of the present 
day iq respect to precision. {Should the whole appropriation asked for 
this .year be granted, the calculations necessary for the object in question 
can be commenced as soon as that appropriation is available. 
Very respectfully, your obedient servant, 

SIMON NEWCOMB, 
Professor of Mathematics, U. 8. N. } Superintendent 

Commodore Daniel Ammen, U. S. N., 

Chief Bureau of Navigation, Navy Department. 



No. 5.— BUBEAU OF EQUIPMENT AND RECRUITING. 

Naty Department, 
Bureau of Equipment and Recruiting, 

Washington, October 19, 1877. 

Sir: I have the honor to submit herewith the annual operations of 
this bureau for the past fiscal year, with estimates for the fiscal year 
ending 30th June, 1879. 

During the past fiscal year 73 vessels have been either wholly or 
partially equipped at the several navy-yards, at an expenditure of 
$635,775.00 as follows : For labor, $72,267.39 ; for material from stock on 
hand, $461,245.99; for material purchased during the year, $102,262.22. 

Fifty one thousand four hundred and seven tons of coal have been 
purchased at home and abroad for the use of the Navy, under this bu- 
reau, costing, including freight, $375,700.19. 

Two hundred and twenty-one thousand seven hundred and twenty-five 
pounds of manila hemp have been purchased, costing $20,658.53. 

The ropewalk at the Charlestown navy-yard has supplied the wants 
of tbe service with wire, hemp, manila, and hide rope. 

The equipmeutshops at the Washington navy-yard have furnished 
all the anchors and chains needed for the service. 

There has been expended under appropriation " equipment of vessel*," 
during the year, for labor in the several navy-yards, $195,456, and for 
coal, hemp, and other articles of equipment, $543,799.56, leaving a bal- 
ance on baud July i, 1877, of $230,744.44, from which are to be paid 
outstanding bills amounting to $80,000. 
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Under appropriation " contingent," equipment and recruiting, there 
has been expended $42,465.93, leaving a balance on hand July 1, 1377, 
of $32,534.07. 

During the last fiscal year coal and freight, the largest items of ex- 
penditure under cognizance of this bureau, were remarkably low; a 
limited number of vessels were fitted out, and the bureau was enabled 
to draw its supplies in a great measure from stock on hand; conse- 
quently there remains to its credit the balance above shown. 

But this stock has beeu greatly depleted and requires to be replen- 
ished, at least in part, during the present fiscal year, in order to meet 
demands in fitting for sea a number of vessels to relieve others in for- 
eign waters. 

In view of the foregoing, and the further fact that $100,000 of ap- 
propriation u equipment of vessels" for the current fiscal year was by 
act of the last Congress especially set apart for the immediate use of 
the Bureau of Provisions and Clothing, it is respectfully requested that 
Congress may be asked to make balances above referred to available for 
the curreut fiscal year. 

WIRE-BOARD. 

The board established at the Washington yard for testing iron and 
steel wire for hawsers and standing rigging, as mentioned in my last 
report, has not yet completed its labors. But, under date of October 4, 
1877, it reports that one hundred and eighty-six (186) differeut sizes of 
various kinds of iron and steel wire have been received, and seven hun- 
dred and seventy (770) specimens cut from them have been tested with 
the greatest care; no definite comparisons can fairly be made until all 
the specimens shall have been tested. From the care and nicety with 
which the experiments have been conducted, and the voluminous data 
already obtained, the board is of the opinion that the whole when com- 
pleted wilt embody a large amount of valuable information. 

Until this board makes its final report no more wire will be purchased, 
unless absolutely required for immediate use in the manufacture of 
rigging, and no hawsers will be made until the manufacturers in this 
country present an article equal to that of English production. I have 
no doubt that this will be done as soon as they know the character of 
wire required. 

CHAIN-IRON. 

The necessity for reliable chain-cable for our ships is so apparent, and 
so many chains have been parted, from defective iron, within the last few 
years, thereby risking a large number of lives and a vast amount of 
public property, that I feel bound to urge upon the department the pro- 
priety of a law sanctioning the purchase of iron for the Navy whenever 
it can be obtained with a view to the peculiar qualities requisite for 
the purpose. The practice of purchase by advertisement, and from the 
lowest bidder, entails upon the government a serious expense and delay 
iu testing iron, which, in most cases, fails to meet the requirements. 

The iron-board at the Washington navy-yard is constantly testing 
the iron of any manufacturers who may desire it, and the department 
ought to have the authority to purchase the iron which has passed the 
tests established, in the most satisfactory manner, at its market-value. 

ANCHORS. 

Having brought the manufacture of chain cable for the Navy into such 
condition as to warrant in future the required strength and tenacity, 
the bureau proposes, this year, to consider the subject of anchors. 
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The time seems to have come when some improvements upon the old 
anchor may be adopted with advantage ; for this purpose, manufacturers 
and patentees will be invited to present anchors, or models of anchors, 
to the commandant at the Washington navy-yard for comparative tests. 
We want them more readily stowed, not easy to foul, and capable of 
bearing equal strain with less weight of metal than the present cumber- 
some and somewhat crude anchor in use. 

RECEIVING-SHIPS. 

The receiving-ships Wabash, at Boston, Colorado, at New York, 
Franklin, at Norfolk, and Wyoming, at Washington, have passed satis- 
factory inspections. 

The system of having ships in sea-trim, in preference to old hulks, as 
rendezvous for recruits at the naval stations has had a perceptibly bene- 
ficial effect upon the service. On board of these vessels the discipline 
of a man-of-war is maintained, while the men are given every oppor- 
tunity for healthful amusement. The spirit of discoutent which formerly 
prevailed at these places has almost disappeared, and desertions have 
very much decreased. I would recommend that the St. Louis, at 
Philadelphia, and Independence, at Mare Island, be replaced by vessels 
in reserve for sea-service, as at the stations before mentioued. 

CONDUCT REPORTS. 

The "conduct reports to this bureau exhibit a manifest improvement 
in the conduct of the enlisted men of the Navy, and, as a consequence, 
the increased efficiency of the fleet in commission. 

The number of desertions during the last fiscal year was 818; during 
the previous year, 1,203; showing a decrease of 385. These records ex- 
hibit, however, a great want of uniformity in the manner of punishing 
offenses, not only in different vessels of the same squadron, but in the 
same vessel at different times. Offenses are often punished without any 
apparent regard to the amount of criminality involved, particularly in 
cases of desertion. 

It is believed that the board of officers now in session for a revision 
of the laws of the Navy will be able to recommend a code which will 
remedy these and other defects in the present naval laws. 

More than three-fourths of the punishments inflicted in the Navy are 
for offenses committed by men under the influence of liquor. I am of 
the opinion that if intoxicated men were turned over to the medical 
officer of a ship for medical treatment, and only confined upon his 
recommendation, punishment would be very much lessened, and some 
of the very best men in the service would be saved to usefulness instead 
of spending months in the '* brig," and perhaps years in the penitentiary, 
for offenses, which when sober they would never dream of committing. 

On board of most ships of war, however, there are always a few men 
who, in the course of a cruise, exhibit uniform bad conduct. With such 
men punishment seems to have no beneficial effect, while their example is a 
constant provocation to others to do wrong. These should be discharged 
by sentence of summary court-martial, properly approved, wherever 
the ship on which they are serving may be found. The cost of trans- 
portation to the United States would be more than saved in the in- 
creased efficiency of the crew. They are known as Uncle Sam's hard 
bargains, and two or three of them can keep a ship in a constant state 
of turbulence and discontent. 
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HONORABLE DISCHARGES AND CONTINUOUS-SERVICE CERTIFICATES. 

Daring the past fiscal year, 1,121 men were recommended and received 
" honorable discharges," and seven " medals of honor" were issued; six 
of the latter for saving, or attempting to save, persons from drowning, 
viz: To Alexander Parker (boatswain's mate), John Osborne, (ordinary 
seaman), Thomas Kersey (ordiuary seaman), John Costello (ordinary 
seaman), William Corey (landsmau), I. M. Frost (second class-fireman), 
and one to Johu Levy (boy), for gallant and heroic conduct at Castle 
Garden fire, New York, 

Two thousand six hundred and sixty-six continuous-service certifi- 
cates have been issued to the Navy, out of which number 700 are now 
in the service. 

The practice of giving certificates to any person, simply on account 
of length of service, has been abandoned; they are only issued now 
upon the recommendation of commanding officers. 

The naval force is small, aud it is desirable to obtain only those who 
merit this certificate by their conduct and proficiency. 

ACCOMMODATION OF ENLISTED MEN ON SEA GOING VESSELS. 

I again respectfully ask the attention of the department to the re- 
stricted space allotted to the crews of our ships of war. As a matter 
of efficiency alone, the health of the men is of primary importance. A 
ship may be ever so perfect in its construction and armameut, she loses 
her significance as a man-of-war unless manned by a vigorous crew. It 
is simply impossible to expect men to retain their health if compelled 
to berth and mess in the dense and mephitic atmosphere which is the 
natural result of their crowded quarters. 

I have the honor to append herewith a diagram which exhibits the 
cubic feet of space allotted to officers and men on the berth-decks of these 
ships, representing different classes of the vessels in the Navy. 

Ventilation of our ships has never received the attention it impera- 
tively demands. I respectfully urge upon the department the pro- 
priety of appointing a board of medical officers to report upon the sub- 
ject, and to devise a method whereby the object may be assured. 

At present the " sick-bay" is thrust in the extreme forward end of a 
ship, and is eminently well calculated not only to make a man sick, but 
to keep him so, from its position, the absence of light and air, and the 
usual want of the convenience which a patient requires. I believe that 
the plan of placing the hospital of a ship in just the place where it ought 
not to be has been abandoned in every navy but our own. 

TRAINING SYSTEM. 

Five hundred and sixty-nine boys have been enlisted during the past 
year under section 1418 Revised Statutes of the United States. There 
are remaining on board of the training-ships 458, viz : On the Minnesota, 
at New York, 225; on the Constitution, at Philadelphia, 124, and on the 
Saratoga, at Norfolk, 109. 

These boys have been under especial instruction and training with a 
view of preparing them for future usefulness, and the bureau is grati- 
fied at the favorable reports of their commanding officers. 

Three hundred and twenty-four boys are serving on crnising-vessels, 
having passed into the general service, viz : Hartford, 73 ; Essex, 57 ; 
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Adams, 72 ; Marion, 17 : Pensacola, 19 ; Trenton, 46 ; Monongahela, 
40. 

That these boys are doing their duty manfully is indicated by the 
fact that there is scarcely a ship in commission which has not applied 
for its quota, to take the place of the late landsmen of the Navy. 

In pursuance of this policy, the bureau has also enlisted a small ex- 
perimental class of boys for the u engineers' force." These are now 
making a practice-cruise on the Tallapoosa. Her commanding officer 
reports them "all, without exception, well-behaved and anxious to 
learn." 

Under the present system, these lads can hardly be considered as of 
any expense to the government ; in fact, taking the place of men of 
higher rates of pay in the cruising vessels, they might be considered as 
saving money to the service. If 750 (10 per cent, of the whole force of 
the Navy) are to be allowed, the additional amount of pay needed will 
be about $90,000. 

As a proper adjunct to the present training system, and for the pur- 
pose of inciting the young seamen to master their profession by offering 
as rewards such positions as properly come withiu the limits of their 
ambition, I recommend that boys who have enlisted to serve in the Navy 
until twenty-one years of age, who have served out such enlistment, 
and have been recommended for a " good-conduct badge," may, upou 
re-entering, under continuous-service certificate, be ordered to the Min- 
nesota at New York, with the object of going through a course of iu- 
struction to fit them for the rate of petty officers, and finally, that such 
as are peculiarly deserving through proficiency and good conduct be 
made eligible for promotion to the position of warrant-officer. In this 
connection, I have the honor to recommend that no further appoint- 
ments of warrant-officers be made until the opportunity is offered to fill 
them from these enlisted boys. 

The corps of warrant-officers has fallen somewhat into disrepute from 
the large number among them who are either professionally or physi- 
cally incompetent to fulfill their duties. 

The above proposition would bring into that portion of the service a 
fresh element of young and thoroughly-trained American man-of-war's 
men, and would present an additional inducement for the enlistment of 
American-born boys. If, in addition to this introduction of young men 
identified with the Navy into these grades, recognized rank could bo 
given them, as in the English navy, all, or the most meritorious, of the 
present incumbents to rank with, but next after, ensigns, but with no 
additional right to quarters, when retired after good and faithful service 
to rank with masters on the retired-list, and a division made into first 
and second classes by examination and record, in my opinion the effici- 
ency of the Navy would be increased, and the position of warrant-officer 
be rendered much more desirable than at present. 

OUTFITS. 

I have again to ask the attention of the department to the absolute 
propriety of obtaining from Congress the appropriation of a sum of 
money sufficient to furnish every enlisted man and boy in the Navy with 
an outfit not exceeding fifty dollars. This outfit is particularly vital to 
the permaueuce of the training system. The boys who enlist for the 
service are generally of poor parentage, and it is quite obvious that, 
with their very small pay, they enter the Navy burdened with a debt 
which it takes months to pay. In many cases the clothes are worn out 
before they are paid for. It is equally just to the enlisted man of the 
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Navy that the outfit which is given to the soldier and marine should bo 
given him. 
The amount required would be about $125,000 per annum. 

BANKING SYSTEM. 

I again respectfully urge the passage by Congress of a bill to the fol- 
lowing effect, viz : 

Be it enacUd by ike Senate and House of Representatives of the United States of America 
fat Congress assembled, That the provisions of the act approved May 15, 1872, entitled 
44 An act to establish a system of deposits, to prevent desertion, and elevate the 
condition of the rank and file of the Army/' so far as they relate to the payment of 
interest on deposits, be extended to inclnde the payment of interest, at the rate of 
4 per cent, per annnm, to the appointed and enlisted petty officers, seamen, ordinary 
seamen, landsmen, boys, and marines in the naval service, on the amounts of their pay, 
respectively, that may be retained and borne to their credit on the books of the sev- 
eral pay-officers of the Navy, under such regulations and restrictions as the Secretary 
of the Navy may establish. 

This law is in force in the Army with the most beneficial results, re- 
ducing desertion, and in every other way improving its toue and morale. 

It seems just that the money of the sailor which lies in the Treasury 
of the United States, sometimes for three years, should receive a mod- 
erate rate of interest. The sura required to pay this interest would not 
amount to more than $25,000 per annum. 

The bureau has made no contracts for supplies during the past fiscal 
year. Coal, hemp, and the more important supplies have been pur- 
chased from time to time in quantities as needed for the wants of the 
service, by advertisement, in the manner prescribed by law. 

Other minor supplies required by the commandants, upon duly ap- 
proved requisitions, for immediate use in fitting out vessels at the sev- 
eral naval stations, have been procured by the purchasing-agents, re- 
spectively. 

The administration of this bureau during the past year has afforded 
me much gratification, from the fact that I have seen a gradual improve- 
ment in the rank and file of the Navy and an increased economy in 
outfits of ships. In the duty assigned me, I have been cheerfully sus- 
tained by the commandants and equipment officers at the yards, the com- 
manding officers of receiving and training ships, and by the civil em- 
ploj6s of the bureau. 

Very respectfully, your obedient servant, 

E. W. SHUFELDT, 

Chief of Bureau. 



Estimates of appropriations required for the service of the fiscal year. 



Detailed object of expenditure, and explanations. 



SALARIES, BUBBAU OF EQUIPMENT AHD BECBUITING. 

Chief clerk, per Rev. 8tat, page 69, section 416, and per act March 3, 1877, vol. 

19. page 319, section 1 

Additional for chief clerk, submitted 

One clerk of da*s 4. per Rev. Stat, page 96, section 167, and per act March 3, 

1S77, vol. 19, page 319, section 1 

One clerk of class 3, same acts 

Two clerks of class 9, same acts 



IS I* 
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Estimate* of appropriations required for the service of the fiscal year— Continued. 



Detailed object of expenditure, and explanations. 


Estimated amount 
which will be re- 
quired for each 
object of ex- 
penditure. 


Amount appropri- 
ated for the our- 
rent fiscal year 
ending June 30, 
1877. 




•2,400 
840 
720 




Two clerks of class 1, same acts 








One laborer, same acts 










12,160 


$11,900 


Note.— The item "Two clerks of class 1" was included in the estimates 
for the current fiscal year, and was embraced in the appropriation bill as it 
finally passed the House of Representatives, but by a clerical error was omit- 
ted in enrolling the bill, although the amount of their pay was appropriated. 

CONTINGENT EXPENSES, BUREAU OF EQUIPMENT AND RECRUITING. 

Stationery, books, and miscellaneous items (appropriated) March 3, 1877, 
voL 19, page 312, section 1 


800 


sot 






PAY OF THE NAVY. 

Pay of commissioned and warrant offioers at sea, on shore, on special service, 
and those on the retired list and unemployed ; and for mileage and trans- 
portation of officers traveling under orders ; and for par of the petty offi- 
oers, seamen, ordinary seamen, landsmen, and boys, including men for the 
engineer*' force and for the Coast-Survey service, 7,500 men, at the pay pre- 
scribed by law, as per Rev. StaU., page 964, sections 1556 to 1505, and act 
Jnne 30. 1876, vol. 19, page 65, section 1 


7,350,000 
90,000 




Pay of 750 boys, recommended to be enlisted for training, at average pay of 
$180 per annum, submitted 










7,440,000 


6,600,000 


Coal for steamers' and ships' use, including expenses of transportation, stor- 
age, and labor ; hemp, wire, and other materials for the mannfacture of rope ; 
hides, cordage, canvas, leather ; iron for the manufacture of cables, anchors, 
galleys, and chains ; furniture, wood, bake-ovens, and cooking-stoves ; boat- 
detaching apparatus, life-rafts and hose ; beatiug-apparatns for receiving- 
ships ; and for pay of labor in equipping vessels ana manufacture of equip- 
ment articles In the several navy-yards, as per Rev. Stats., page 738, sections 
3709 and 3747 (appropriated), vol. i9, page 387, section 1 


1,250,000 


070,000 




CONTINGENT, BUREAU OF EQUIPMENT AND BECBUITINO, 

Expenses of recruiting and fitting up receiving-ships ; freight and transporta- 
tion of stores, transportation of enlisted men, printing, advertising, tele- 
graphing, books and models, stationery, express charges ; Internal altera- 
tions, fixtures, and appliances in equipment building* at the several navy- 
yards ; foreign postage, car-tickets, ferriage, ice, apprehension of deserters, 
assistance to vessels in distress, continuous-service certificates, and good- 
conduct badges for enlisted men, including purchase of school-books for 
training-ships, per Rev. Stats., page 726, section 3666, and (appropriated), 
vol. 19, page 388, section 1 


75,000 


65,000 




CIVIL ESTABLISHMENT, BUREAU OF EQUIPMENT AND RECRUITING. 

Navy-yard at Kittery, one clerk 


1,300 
1,800 
1,400 
1.300 
1,017 
1,400 
1,300 
1,300 
1,400 
1,300 
1,017 
1,300 
1,017 
1,400 




Navy-yard at Boston, one superintendent rope-walk 




one clerk 




one clerk 




one writer 




Navy-yard at New York, one clerk 




one clerk 




Navy-yard at League Island, one clerk 




Navy-yard at Washington, one clerk 




one clerk 




one writer 




Navy-yard at Norfolk, one clerk 




Navy-yard at Penaacola, one writer 




Navy-yard at Mare Island, oneolerk 










18,251 
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No. 6.— BUREAU OF ORDNANCE. 

Bureau op Ordnance, Nayy Department, 

Washington City, November 7, 1877. 

Sir : I have the honor to submit the annual report of this bureau, 
with accompanying detailed estimates, for the fiscal year ending June 
30, 1879. 

These estimates have been revised and reduced to the smallest sum 
consistent with efficient current service, and with no provision for re- 
placing our obsolete armament of smooth-bores with rifled cannon. 

ESTIMATES. 

1. Labor, tools, materials, and fuel used in fitting ships for service, and 

preservation of ordnance and ordnance-stores (372,658 

2. Repairs to bnildings, magazines, wharves, gun-parks, tugs, lighters, and 

boats 89,177 

3. Torpedo-service 171,551 

Civil establishment at navy-yards \. 11,886 

Total 645,271 

A supplementary estimate is submitted for rifled cannon, their car- 
riages, powder and projectiles for batteries of ships, and for armament 
of five double-turreted monitors now building. 

The first item is somewhat greater than the amount estimated for last 
year, because the stock of materials on hand has been gradually ex- 
pended and worn out in service, and wooden carriages need replacing 
with iron ones ; but, while estimating as above for the current service, 
in order to keep pace with modern and well-established principles in the 
armament of our ships, this sum should be doubled. 

BEPAIRS. 

r The sum of $89,177, estimated for repairs, is most urgently required. 
The magazines, wharves, &c, are necessarily placed in exposed situa- 
tions and require constant repair. The necessity of repairing the bulk- 
head surrounding the ordnance dock at New York has been for several 
years pressed on the attention of Congress, and as no appropriation has 
been made, slight defects have become very serious ones, and this valu- 
able property is not only liable to great damage, but also the harbor of 
New York to great injury by washing the filling into the East River. 

At the Norfolk station a small appropriation two years ago enabled 
me to place everything in good condition. 

At all the other stations damage by storms and decay from ravages 
of worms and rot make the estimated repairs essential. 

TORPEDOES. 

With our very small force of ships and great extent of coast, the de- 
velopment of the torpedo-service becomes of paramount importance. As 
roach of the equipment can be improvised, an attacking or blockading 
force can be much disquieted, if not destroyed, by very simple means, 
directed by brave and skillful officers. 

Certain portions of the apparatus require time for their preparation, 
and cannot be readily obtained; careful test and practice in the use of 
the apparatus are necessary to give confidence to the officer who under- 
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takes the hazardous operation of attacking a large vessel or of defending 
his own from a pigmy foe- • 

It is probable that the limited nse of torpedoes in the war now in 
progress is due to a waut of confidence as well as of the skill obtained 
by practice. 

The torpedo station at Newport, R. I., with its efficient commandant 
and instructors, turns out every year a well-instructed class of officers ; 
but the force and means of instruction should be increased to such ex- 
tent as to admit of rapid expansion if a necessity should occur. 

Commanders Selfridge, Bunce, and Norton attended the course of in- 
struction tlie past season ; and it is to be expected that their example will 
be followed by others who are unwilling to remain uuable to judge of the 
value of this efficient auxiliary for waut of experimental knowledge. 

CONVERSION OF SMOOTHBORE CANNON TO RIFLE. 

Ten 11-inch smooth-bores have been finished and twenty are in process 
of conversion to 8-inch muzzle-loading rifles by the approved method of 
lining with a wrought iron tube. This conversion adds 25 per cent, to 
the power of the gun at the muzzle and doubles it at 1,000 yards. 

The increased recoil required alterations in the carriage for its efficient 
control, which have been devised and answer well the purpose. 

Ten 100-pounder muzzle-loading Parrott rifles are being converted to 
breech-loaders, for the armament of our narrow-beam sloops, on the slot- 
ted screw principle, commonly known as the French closure, although 
an American device. 

RIFLE-CANNON. 

The sole object of a vessel of war is to make an exhibition of force 
when needed. Therefore her armament should be of the most approved 
typo for a vessel of her class. In the era of wooden ships and smooth- 
bore cannon our vessels were a little superior to those of any other 
nation. During the past fifteen years a great advance has been made 
abroad, while we have remained nearly stationary. But the rifled can- 
non, having passed the experimental stage, is now adopted by all the 
maritime powers as the sole armament. Wherefore, if we are to main- 
tain a Navy, we must adopt the rifle-cannon, or, in the event of collision, 
be forced to an unequal contest. There are several approved types of 
both breech and muzzle loaders, from which we can select the one most 
suitable without any great cost of experiment. 

The sum of $762,000 is estimated as necessary for this purpose, and 
not lesfr than a year would be required after an appropriation should be 
made before the first gun could be delivered. 

EXPERIMENTS. 

During the past fiscal year the appropriation has been too small to 
permit any experimental investigations. Such incidental trials .of fuses 
and projectiles have been made as occurred in the test of current manu- 
factures. 

A small estimate is submitted, as without experiment meritorious in- 
ventions are not developed and plausible ones accepted. 
A number of reports of value to the Navy are appended. 
I am, with great respect, your obedient servant, 

W1LLLIAM N. JEFFER8, 
Commodore, Chief of Bureau 
Hon. E. W. Thompson, 

Secretary of the Navy. 
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Manufactures and preparations at the various navy-yards for the year ending June 30, 1877* 

« 

ARTICLES UNDER PROPORTION TO EACH GUN. 

2 circular-brake carriages, 8-inch muzzle-loading rifle. 
4 hydraulic-buffer carnages, 8-inch muzzle-loading rifle. 
2 central-compressor carriages, 8-inch muzzle-loading rifle. 
4 shell-bearers, 8-inch muzzle-loading rifle. 
8 shifting-chocks, 8-inch mnzzle-loading rifle. 
20 canister, 8-inch muzzle-loading rifle. 

14 pivot-bolts, 8-inch muzzle-loading rifle. 

28 sets side-sights, 8-inch muzzle- loading rifle. 

2 side-sight boxes, 8-inch muzzle-loading rifle. 

3 trnnnion-sights, 8-inch muzzle-loading rifle. 
12 rear-sight covers, 8-inch muzzle-loading rifle. 

12 front-sight covers, 8-inch muzzle-loading rifle. 
7 sponges, bristle, 8-inch muzzle-loading rifle. 

20 trunnion-eccentrics, 8-inch muzzle-loading rifle. 

4 tompions and wads, 8-inch muzzle-loading rifle. 

2 impression-takers, 8-inch muzzle-loading rifle. 
20 canister-boxes, 8-inch muzzle-loading rifle. 

6 cranks, 8-inch muzzle-loading rifle. 

13 pivot shackle-plates, 8-inoh muzzle-loading rifle. 

15 rammers, 8-inch muzzle-loading rifle. 

4 shell extractors, 8-inch muzzle-loading rifle. 

11 shell-boxes, 8-ioch muzzle-loading rifle. 
24 passing-boxes, 8-inch muzzle-loading rifle. 

3 breeching, 11-inch. 
24 tackles, 11-inch. 

4 sponges, woolen, 1 1-inch. 
20 shell-boxes, 11-inch. 

2 tompions and wads, 11-inch. 
37 breeching, 11-inch. 
186 tackles, 11-inch. 

23 sponges, woolen. 11-inch. 
10 rammers, 11-inch. 

500 shell-boxes, 11-inch. 
36 tompions and wads, 11-inoh. 

2 breeching, 60-pounder. 
36 tackles, 60-pounder. 
15 pivot-bolts, 60-pounder. 

2 sponges, woolen, 60-pounder. 

2 tompions and wads, 60-pounder. 

5 directing- bare, 60-pounder. 

4 sets carriage castings, 60-pounder. 

24 breeching shackle-pieces, 60-pounder. 
18 breeching-bolts, 60-pounder. 

1 carriage, 100-pounder, Marsilly. 
1 rack, 80-ponnder, breech-loading. 

1 breech-plug handle, 80-poonder breech-loading. 

3 20-pounder breech- loading rifle. 

2 carriages, 20-pounder breech-loading rifle. 

2 direc ting-bars, 20-pounder breech-loading rifle. 
9 elevating-screws, 20-pounder breech-loading rifle. 

2 Broad well rings, 20-pounder breech-loading rifle. 

3 breech-sights, 20-pounder breech-loading rifle. 

14 rammers, 20-pounder breech-loading rifle. 

4 worms and ladles, 20-pounder breech-loading rifle. 

12 tackles, 20-pounder breech-loading rifle. 

5 breech ings, 20- po under breech-loading rifle. 

2 sponges, woolen, 20-pounder breech-loading rifle. 
1 sponge, bristle, 20-pounder breech-loading rifle. 

45 shells, 20-pounder breech -loading rifle. 

3 pivot-bolts, 20-pounder breech-loading rifle. 

4 bronze carriages, 20-pounder rifle, muzzle-loading. 
70 chooking-qnoins. 

20 muzzle-bags. 
147 gun-gripes. 
13jloading-tong8. 
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4 shell-box covers. 

121 blocks; metal, doable. 
72 block-pins. 
12 wash-deck chocks. 
52 lock-straps. 
6 lock -covers. 

2 fuse-cotters. 

84 friction-primer lanyards. 
36 fuse-pickers. 
14 linchpins. 
1 set transporting axle and tracks. 

19 handspikes, roller. 
240 port-lanyards. 

56 tire-bucket lanyards. 
18 division and supply boxes. 
1 extension piece. 
10 division-tubs. 

6 fire-tubs. 
132 selvagees. 

140 heavers for selvagees. 
65 sponge-covers, canvas. 
16 shell-whips. 

HOWITZERS, EQUIPMENTS, ETC. 

7 howitzers, steel, 3-inch breech-loading. 

5 howitzers, bronze, 3-inch breech-loading. 

1 Ho ten kiss, 3-inch, breech-loading rifle. 

3 boat-carriages, 3-inch, breech-loading howitzer. 

8 field-carriages, 3-inch breech-loading howitzer. 
32 field-carriage wheels. 

4 sets wheel-shoes. 

60 caisson-boxes ; 6 elevating-screws. 
99 passing-boxes 
18 Broadwell rings. 

2 cartridge-bag formers. 

853 shells, 3-inch breech loading howitzer. 
80 shrapnel, 3-inch breech-loading howitzer. 

5 rammers and sponges, 3-inoh breech-loading howitzer. 
770 sabots. 

624 Bormann fuses. 
1 gun-cover for breech-loading howitzer. 
24 train-ropes. 
18 drag-ropes. 
12 sponge-covers. 
14 rings for sponge-buckets. 

20 buckles for sponge-buckets. 
10 tripods, Gathng gun. 

SMALL-ARMS. 

20 pairs arm-chest hinges. 
18 pairs arm-chest hasps. 
86 single-sticks. 

21 arm-chests. 

455 rear sight-guards. 

8 boxes for spare parts. 
250 cutlass-scabbards. 
120 cutlass-soabbards frogs. 
219 pUtol-boxes. 
46 battle-axe frogs. 

MAGAZINE STORES. 

2H2 cartridge-bag springs. 
2, 135 atlaptiug-rings, Schenkl fuse. 
500 cartridge-bags, 8-inoh. 

725 cartridge-bags, 3-inch breech-loading howitzer. 
12 cartridge-bags, 20-pounder breech-loading rifle. 
49,600 primers, cannon. 
6, 019 primers, cannon, quill-friction. 
565 charges, 3-pound saluting. 
128 charges, 3-inch breech-loading howitzer. 
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4 magazine-dresses. 
10 pain magazine-shoes. 

3 magazine-screens. 
230 Boxer fuses. 
500 paper caps, Boxer fuse. 
889 igniters. 
400 Boxer fuse oases. 
100 experimental fnse-cases. 

1 powder-hopper. 

3 powder- whips. 

4 water-buckets. 

TORPEDOES. 

15 sets torpedoes, complete, prepared. 
27 bridles, wire. 

1, 050 feet ash, Scotchman. 

10 torpedo-tackles, 20 torpedo-guys. 

3 sets torpedo-gear. 

Repairs to deteriorated stores on hand. 
Repairs to tools, &c 
Repairs to buildings and wharves. 
Experimental work of all kinds. 

MISCELLANEOUS ARTICLES. 

9 sets deck-circles. 
2, 014 deck-circle screws. 
5 clevis-bolts. 

13 shifting chock-plates. 

5 pivot-clamps. 

6 pivot-clamp bolts. 

16 pivot-sockets. 

8 sets hose-couplings. 

17 tallies. 

2 pendulums. 

20 powder-scuttles. 

9 tin cans. 

4 tin measures. 
27 sponge- worms. 

48 hooks and thimbles. 
35 wrenches. 

12 dummy friction-primers and lanyards. 
Test-specimens. 

Rings for pressing bands on shells. 
Templates, assorted. 
Tools, assorted. 
1 hand-cart. 
9 preeBU re-gauges. 
887 presBuro disks, copper. 

3 pressure-disk housings. 

5 pressure-gauge rammer and disk. 
100 gas-checks for pressure-gauges. 

1 sighting-instrument for 8-inch muzzle-loading rifle. 
64 rammer and sponge hooks. 
1 set tackles and gripes for steam-dingey. 
1 cover for engine for steam-dingey. 
100 hooks and runners for primer-lanyards. 
12 stod-pins for friction-primers. 
1 testing-platform. 
72 sets cutlass-brackets. 
69 sets battle-axe brackets. 
1 piston for b offer-carriage. 
5 sets target-fittings. 
140 port lanyard-hooks. 

14 shell-whip hooks. 
1 powder-chute. 

1 screw-plate and tap-plate. 
41 swabs. 

11 handspike shoes. 
10 snow-shovels. 

1 gun-sling chain. 
MChell-plog*. 
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8 sweep-pieces. 

Patterns, assorted. 

Flasks and molding-boards, assorted. 
1 chill-mold for 20-pounder-ball plug. 
1 smoke-stack for boilers. 
1 pressure-pin^ for Woodbridge fuse. 
1 swage-plug for Woodbridge fuse. 
1 set grate-bars for boilers. 
12 shot-tongs. 
6 dummy-shot, wood. 
667 sabots. 

Repairs to stores on hand. 

Repairs to tools. 

Repairs to buildings, wharves, shot-beds, gun-skids, &c. 



Estimates of appropriations required for the service of the fiscal year ending June 30, 1879, 
by the Bureau of Ordnance, Navy Department 



Detailed objects of expenditure, and explanations. 



sir! 

l'SI'8* 



fill! 



Chief clerk (Rev. Stats., p. 70, see. 416; appropriated, act March 3,1877, 19 
8tats. at L., p. 313, sec. 1) 



Draughtsman (Rev. Stats., p. 70, sec 416; appropriated, act March 3, 1677, 19 

Stale, at L., p. 312, sec. 1) 

One clerk of class three (Rev. Stats., p. 36, sec. 167; appropriated, act Maroh 3, 



Stats, at L., p. 312, sec. 1) 
_)ne clerk of class three (R 

1877. 19 Stats. at L., p. 313, seel)...: .".". 

Two clerks of class two (appropriated, act March 3, 1877, 19 Stats, at L., p. 312, 



One messenger (appropriated, act March 3, 1877, 19 Stats, at L., p. 313, sec. 1). 
One laborer (appropriated, act March 3, 1877, 19 Stats, at L., p. 313, sec 1) — 



11,800 

1,800 

1,600 

3,800 
840 
730 



CONTINGENT EXPEN8ES. 



Stationery, books, and miscellaneous items (appropriated March 3, 1877. 19 
State, at L., p. 313, sec 1) 



ORDNANCE AND ORDNANCE STORES. 

Fuel, tools, and material of all kinds necessary in carrying on the current daily 
work of mechanical branches of the ordnance department of the several navy- 
yards, magazines, and stations (appropriated, 19 Stats, at L. f p. 387, sec 1) . . , 

Labor at the several navy-yards, magazines, and stations in fitting ships for 
sea and in preserving ordnance material (appropriated Maroh 3, 1877, 19 
Stats, at L., p. 387, sec 1) 

Miscellaneous items, to wit: Freight to foreign and home stations ; advertis- 
ing and auctioneers' fees; cartage and express-charges; repairs to fire- 
engines, gas and water pipes; gas and water tax at magazines; toll, ferriage, 
foreign postage, telegrams, dtc. (appropriated, 19 Stats, at L., p. 387, sec 1) . . 
Note.— The above estimates are based on the experience of several years, 

and the amounts are necessary for the efficiency of the service. 

Experiments in ordnance at the naval experimental battery, and navy-yard, 
Washington (appropriated, 17 Stats, at L., p. 549) 



9,560 
800 

136,776 
333,457 

7,425 
15,000 



10,560 



400 



Note.— Without experimental trials no progress can be made : useful in- 
ventions 'are liable to rejection, and plausible innovations to be adopted. 
Furthermore, current work requires actual trial to detect defects. 

Necessary repairs to ordnance buildings, gun-parks, magazines, boats, light- 
ers, wharves, machinery and appendages, including—- 

Navy-yard, Portsmouth, ». H. : 
To ordnance buildings and grounds (appropriated, 19 Stats, at L., p. 387, sec 1) 

To engines, machinery, &c (appropriated, 19 Stats, at L., p. 387. sec 1) 

Painting sheds, and repairs at magazine (appropriated, 19 Stats, at L., p. 387, 



373,658 



800 
800 



178,000 



.1). 



550 
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Estimate of appropriations required for (he service of the fiscal year, ^c. — Continued. 



Detailed object* of expenditure, and explanations. 



lilfl 

lilll 



ill?" 



?*« 



1*1* 

9- « • 

sSssS 



Navy-yard, Boston. Mass.: 
To buildings and grounds, engines, for new machinery, Ac (appropriated, 19 

Stats, at H, p. 387, sec 1) 

To buildings, grounds, and railway at magazine (appropriated, 19 Stats, at L., 

p. 387, see. 1) 

Navy-yard, Brooklyn, N. T. : 

To the ordnanoe dock (appropriated, 19 Stat, at L., p. 387, see 1) 

Nom— Attention is called to the absolute necessity for this expenditure. 

General repairs at magazine. Bills Island (appropriated, 19 Stats, at L., p. 

387, sec 1) : 

To machinery tug, powder-boat, and lighter (appropriated, 19 Stats, at L., p. 

367, seal) 

Naval magazine. Fort Mifflin, Philadelphia, Pa. : 
General repairs to buildings and grounds (appropriated, 19 Stats, at L., p. 387, 

aec. 1).- 

Navy-yard, Washington, D. C. : 
To gun and shot parks, experimental and saluting batteries (appropriated. 19 

State, at L., p. 3877seo.l) 

To engines, machinery, and furnaces (appropriated, 19 Stats, at L., p. 387, 

see. I) : 

General repairs to buildings and grounds at Branch and Bellevue Magazines, 

(appropriated, 19 Stats, at L., p. 387, see. 1) 

Navy-yard, Norfolk, Va. : 
General repairs to buildings, grounds, boats, lighters, wharves, machinery, 
Ac., at navy-yard, the gun-park at 8aint Helena, and at Fort Norfolk, and, 

Craney Island magazine (appropriated, jl9 State, at L., p. 387, see. 1) 

Navy-yard. Mare Island. Cal. : 
General repairs to buildings and grounds, and to fenoes, wharf, Sic,, at maga- 
zine (appropriated) 

Naval experimental battery, Annapolis, Md. : 
General repairs to buildings, wharf, Ac (appropriated) 



Nora.— For several years the appropriation for repairs has been so much 
reduced that the buildings and wharves, whioh are necessarily in exposed 
situations, are becoming quite dilapidated. 

Improvement*, as follows, vis: 

Navy-yard, Mare Island. Cal. : 

Construction of gun-skids (submitted) 

Filling end tank-noune near magazine, for filling powder and shell, and stowing 
empty tanks (submitted) 

COMTIXOEXT. 

Contingent expenses of the ordnance ecrrioe of the Navy (appropriated, 
19 Stats. at I*. page 387,secl) 

TORPEDO OOirt. 

Labor (appropriated, 19 Stats, at L., p. 387, see. 1) 

Material (appropriated, 19 Stats, at L, p. 387, see. 1) 

Coal and gasoline (appropriated, 19 Stats, at L^ p. 387, see. 1) 

Freight, express enargee, telegrams, Ac (appropriated, 19 State, at L., p. 387, 

seel) 

General repairs (appropriated, 19 State, at L., p. 387, see. 1) 

Sea-wall (appropriated, 1» Stats, at L., p. 387, see. 1) 

Apparatus for Instruction in eleotrloity (appropriated, 19 Stats, at L., p. 367, see. 1) 
Material for electrical department (appropriated 19 State, at L., p. 387, seo. 1) . . . 
Apparatus, Ac., for improvement of torpedoes (appropriated, 19 Stats, at I*, p. 

387, seel) 

Apparatus, Ac, to develop electricity to signaling, lighting, Ac. (appropriated, 

19 State, at L., p. 387, aec 1) 

Chemical apparatus, Ac, for instruction (appropriated, 19 State, at L., p. 367, 

aee.1) 

Instruction, and general torpedo experiments, including fast launch (appro- 

I«Mate<19SUtaatI^iK38Tsecirr. *. .?.:.... 

Sxpertments with submarine projeetOes (appropriated, 19 8tata. at I*, p. 367, 

seal) 



♦1,000 

1,200 

45,748 

1,785 
9,834 

4,820 

9,500 

500 

2,000 

10,000 

7,550 
2,000 



82,877 



4,000 
2,500 



8,500 



1,000 



36,000 
10,000 
0,000 

500 

5,000 
5,000 
7,245 
2,090 



810,000 



2,393 
26,613 
12,350 
44,300 
5,000 
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Estimates of appropriations required for ike service of ike fiscal yearj 4-0. — Continued. 



Detailed objects of expenditure, and explanations. 


Estimated amount 
which will be re- 

3 aired for each 
etailed object 
of expenditure 


Its* 

•»»&« as 

Jllff 


Expenses of the Board of Visitors (appropriated, 19 Stats, at L., p. 387, sec 1) . . 
Improvement*, vis. : draughting-room, library, books, &c. (submitted) . #8, 000 
Beservoir, $1,500; raising stable, $500; 8 small magazines, $250 (sub- 
mitted) ..:..... . .77:. 2,250 


$1,000 

8,100 






Blacksmith-shop, removing steam fire-engine, &e. (submitted) 1 \ 500 

Magazine on Rose Island, $500 ; boat-shed on wharf; $100 (submitted) . . 600 

Boat-shed for all boats (submitted) 1,000 

Repairs to working laboratories of nitre-glycerine, Sec. (submitted) ... 750 










171, 551 


$38.50* 


Note.— The appropriations heretofore made have been simply sufficient for 
caring for government property, receiving and forwarding outfits of ships, 
Ac. The above estimates are based upon progressive action, and to enable 
the Torpedo Corps to attain an advanoe over other countries, or at least to 
keep even with them. 

CIVIL. BSLABUBHMKMT. 

Navy.yard, Portsmouth, K. H. : 
One clerk, (appropriated, 19 Stats, at L., p. 386, sec. 1) 


$1,300 00 

1,400 00 

1,400 00 
1,017 25 

1,017 25 

1,400 00 
1, 017 25 

1,300 00 

1,017 25 

1,017 25 




Navy-yard, Boston, Mass. : 
One clerk, (appropriated, 19 Stats. at L., p. 386, seel) 




Navy-yard, Brooklyn, N. Y. : 
One clerk, (appropriated, 19 Stats, at L., p. 386, seo. 1) 


j^ 


One writer, (appropriated, 19 Stats. at i.Tp.386, sec 1) 




Navy-yard, League Island, Pa. : 
One writer, (appropriated, 19 Stats, at L., p. 386, sec 1) 




One clerk, (appropriated, 19 Stats, at L., p. 386, sea 1) 




One writer, (appropriated, 19 Stats, at L., p. 386, sec 1) 




Navy-yara, Norfolk, Va. : 
One clerk, (appropriated, 19 Stats, at L., p. 386, sec 1) 




Navy-yard, Pensaoola, Fla. : 
One writer, (appropriated. 19 Stats, at L., p. 386, seel) 




Navy-yard, Mare Island. CaL : 
One writer, (appropriated, 19 Stats, at L., p. 386, seel) 










11,886 25 








ORDNANCE AND AMMUNITION. 

Supplementary. 

For the batteries of ships, and as a reserve : 
20 smooth-bore XI-inoh guns, converted to 8-inch rifles, at $2,450 (submitted) . . 


49,000 00 
76,000 00 
36,000 00 
21,000 00 

300,000 00 
120,000 00 
100,000 00 
60,000 00 




80 carriages for same, atT$3,86o (submitted) 




2,000 projectiles, at $18 (submitted) 




700 barrels powder, at 30 cents per pound (submitted) 




For toe armanent of five double-turreted monitors, viz: Puritan, Mo- 
nadnock, Miantonomoh, Amphltrite, and Terror: 
20 rifled cannon, at $15,000 (submitted) 




20 carriages, at $6,000 (submitted) 




2,000 projectiles, at $50 (submitted) 




2,000 barrels powder, at 30 cents per pound (submitted) 










762,000 00 









Bespectfally submitted. 
October 6, 1877. 



WILLIAM K JEFFEES, 

Chief of Bureau. 
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West Point Foundry, 

Cold Spring, ST. Z., July 2, 1877. 

Sir : In obedience to your instructions I have the honor to submit the 
following report of the conversion and proof-trial of a 100-pounder Par- 
rott rifle converted into an 80-pounder breech-loader with a steel lining. 

For proof-trial the gun was mounted on a wooden Marsilly carriage, 
and the shot were fired into a butt distant 150 feet from the muzzle of 
the gun. Tables of velocities, pressures, and useful effects are herewith 
transmitted. The velocities were taken with Benton's thread veloci- 
meter, and the pressures partly with the Rodman pressure-gauge and 
partly with a spiral gauge screwed into the face of the nose-plate. The 
former, gave in many cases most abnormal pressures, probably owing to 
the force of impact being caused by a blow instead of a pressure. 

PROCESS OF CONVERSION. 

The breech of the gun to be converted was first cut off at the base- 
ring, the old band removed, and the gun bored out from the rear to re- 
ceive the steel tube. This boring extends to a point 12 inches in front 
of the axis of the trunnions. For a distance of 12.5 inches from the 
base-ring the diameter of the boring was 11.75 inches, and for the re- 
maining portion 8.30 inches, the two portions being joined together by 
a rounded shoulder. A square-shouldered female thread was cut around 
the circumference of the boring at the breech end, corresponding to a 
male thread on the tube. The tube fitted to this casing was made from 
a solid ingot of cast-steel, 20 inches square, obtained from the Midvale 
Steel Works, Philadelphia. When finished its dimensions were as fol- 
lows, viz: 

Inches. 

Length of tube 58.2 

Length of re-enforce portion 12.2 

Thickoess of re-enforoe 1.85 

Thickness of tnbe forward of re-enforce 1.415 

Diameter of bore 6.4 

Diameter of screw-chamber 7.5 

Exterior diameter of tnbe at re-enforce 12.0 

Exterior diameter of tnbe forward of re-enforoe 9.43 

Length of screw-thread 12. 15 

Depth of screw-thread 0.12 

Pitch of screw-thread 2.08 

In fitting the tube into its casing the latter was placed upright in a 
eharcoal-fdrnace, with the top of the furnace filled in flash with the 
breech, leaving the bore clear for entering the tnbe. The heat in the 
furnace circulated around the outside of the casing, and was not allowed 
to enter the bore. 

The tube was suspended from a crane immediately over the bore, and 
when the casing was sufficiently expanded (0.001 inch) it was lowered 
down and screwed firmly into place. The old band, which had been re* 
moved, was lengthened from 27 inches to 39 inches, bringing it forward 
to within 2.75 inches of the rlmbases, and was shrunk on the gun with 
a. shrinkage of 0.06 inch. The gun was then put on the rifling-machine 
and the original rifling remaining in the portion of the bore not enlarged 
was continued upon the steel tube. This rifling is on the following 
system, viz : 

Twist increasing from zero to one turn in 19 feet at the muzzle. 

Incheo. 

Lands and grooves, equal (width) 1.2566 

Depth of grooves 1 0.10 

Length of rifling 124.0 
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The breech of this gun was closed with a screw-plug, and the Board- 
well ring was first used as a gas-check. The breech-plug, and screw- 
box in which it works, being reciprocally slotted, the ping can be 
shoved in by hand nntil only a sixth of a torn is sufficient to give it a 
firm bearing against the Broadwell ring. 

A revolving nose-plate on the forward face of the plug facilitates un- 
locking after firing, and prevents any grinding across the face of the 
Broadwell ring. The vent is horizontal, passing through the center of 
the plug and nose-plate. The gun when finished weighed 10,150 pounds, 
and had no preponderance. 

PROOF-TRIAL. 

The gun has been fired 277 rounds with charges of 10 and 12 pounds 
of rifle-powder and a shot weighing 80 pounds. 

The expanding ring on the old Parrott shot was found too weak to 
withstand the quick-burning powder used in this gun, and a stronger 
one of different shape was substituted in its place. 

A change of form also was made in the base of the projectile so as to 
prevent any chipping off of the iron in front of the band ; and with these 
alterations a very satisfactory result has been obtained. . 

SERVICE OF THE GUN. 

In the service of the gun it was found that four men were sufficient 
for cleaning and loading, and with a mechanical carriage the gun might 
easily be worked by that number. At the commencement of the proof- 
trial (December 19, 1876) water was freely used as a lubricator in clean- 
ing the breech-plug and screw-box. As the weather grew colder much 
inconvenience was experienced from the water freezing and forming a 
coating of ice on the threads of the screw-box. The use of oil was at- 
tempted as a lubricator, but that also congealed and left a gummy de- 
posit, causing the plug to stick after firing. Attempts at lubrication 
were then abandoned, and the threads were simply wiped dry with a 
rag or swab, and this was found to answer every purpose. At this 
time also sponging was abandoned, as it was found that the passage of 
the sponge through the screw-box left an amount of dirt which it was 
difficult to remove, and prevented the threads from being kept clean 
and bright. Fifty rounds, as an experiment, were fired without spong- 
ing, and as no inconvenience resulted and the service of the gun was 
much simplified this method of service was continued. The expanding 
ring on the shot seemed to sweep out the grooves each round and pre- 
vented any deposit from accumulating. 

GAS CHECKS. 

The Broadwell ring, with which 247 rounds were fired, did its duty 
thoroughly, and required no particular care or attention. The face of 
the ring was wiped off after each round, and the bearing surface on the 
nose-plate cleaned with alcohol. 

Thirty rounds were fired with a new cup gas check. This gas-check 
is somewhat similar in form to the Broadwell ring, but is less in diam- 
eter, and presents a smaller surface for the action of the powder- gas, 
and consequently brings a less strain on the breech-plug and its sup- 
ports. 

BREEOH MECHANISM. 

The breech-closing apparatus gave during the proof-trial the most 
satisfactory results, and can be relied upon for strength and efficiency. 
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If the threads are kept dry and carefully wiped after each round no dif- 
ficulty in locking or unlocking will be experienced. Where sponging is 
abandoned or used only at intervals, and with no escape of gas past the 
Broadwell ring, very little dirt of any kind can reach the threads of the 
plug or screw box, and they can easily be kept clean by wiping after 
each round. 

VENT-CHECKS. 

The cartridge being ignited by a central vent through the plug and 
nose-plate, several kinds of interior vent-checks were experimented with, 
but none of them gave very satisfactory results. The bureau finally 
directed that a copper bushing with a reduced vent, 0.07 inches in diam- 
eter, be set into the face of the nose-plate. This was found to answer 
very well, and allowed but little escape of gas, at the same time requir- 
ing no care to keep it in order. 

SYSTEM. 

Whatever the ultimate endurance of this system may prove to be, it 
has already developed great strength, and has proved itself to possess 
two very essential qualities in any breech-loading system, viz : 

1. Longitudinal strength. 

2. Safety of breech mechanism. 

For want of the latter quality the British Government abandoned a 
system of breech-loading ordnance into which they had largely entered 
and returned to muzzle-loaders. Next to the vitality of the tube, it cer- 
tainly is a most essential point, and every reliance can be placed on the 
screw-breech. ^r- 

The following measurements of the steel tube were taken after the 
proof firing : 





fee 


a 


Diameter of finished tube 


Inches. 
6.60 
6.609 


Inches. 
6.40 


Diameter after 247 ronnde ..... . *..... a**.... o-u.**** *.* 


6.409 







In addition to its strength and safety of breech mechanism, the ease 
with which it can be worked by a few men, its ability to stand rough 
usage in all kinds of weather, and the comparative cheapness of con- 
struction, are strong points in favor of this method of conversion. By 
extending the length of the screw-thread and re-enforce portion of the 
tube, as has been done in later designs, a much greater support to the 
tube has been obtained and its strength increased. 
Very respectfully, your obedient servant, 

P. J. HIGGINSON, 
Commander, U. 8. jV., Inspector of Ordnance. 

Commodore W. N. Jeffebs, XJ. S. N., 

Chief of Bureau of Ordnance, Navy Department, Washington, D. C. 
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DIRECTIONS FOR THE USB OF THE INTERNAL SPIRAL PRESSURE-GAUGE. 
BT LIEUT. B. H. BUCKINGHAM. 

The set is composed of two gauges, one of quarter-inch area, and the other of half- 
inch area ; two formers, to fit in the head of the pistons, to be osed in putting on the 
leather packing- rings ; two punches, for cutting the holes in the packing-rings, and a 
wrench. 

The disks are of pore rolled copper, carefully gauged to size and annealed. 

The curve is made to correspond with the disks sent. It is not absolutely safe to 
use this curve with disks made at another time, but a new curve should be made for 
each set of disks. 

The sets are lettered and the gauges in the set are numbered, as it is necessary to 
keep a record of each piston. The housings are lettered and numbered to correspond. 
The half-inoh-area piston should be used for the lower pressures up to 20,000 pounds 
per square inch, though it will record to 40,000 pounds ; the quarter-inch-area piston for 
the higher pressures from 20,000 pounds and upward, and it will record to 100,000 
pounds. 

To use the gauge. 

With the wrench screw out the base-tap, and then push out the piston from the top. 
It will not go out the wrong way, owing to the shoulder on the small one and in the 
housing of the large one. These shoulders are useful in preventing the pistons from 
flying out from the jar of recoil or the pressure of the gas should it leak behind it, or 
the suction of the vacua in the waves of pressure, as is sometimes said to be the cause 
of this action. The piston will occasionally come out hard, owing to the residuum, 
but when cleaned it should go back with little force, not above four or five pounds. 
When the gauge is apart, thoroughly clean it, both inside and out, with alcohol or oil. 
This is very important. When clean, oil well the piston, the packing-ring, and the 
cylinder. Neat's-foot oil is the best, tallow next. 

Push the piston home and center a clean disk over the spiral. Screw the base-tap 
home, the slopes of which will center the disk. Turn the gauge over and push the 

?iston firmly down upon the disk, so that the error of its momentum will be minimum, 
hen fill up the space on top of the piston with tallow or oil it well. Tallow or oil 
well the outside thread, and screw it home to its-place with the face of the piston oppo- 
site the pressure-chamber. Grease should not be spared, as it, in itself, is an excel- 
lent packing. The air-hole in the base-tap should communicate, if possible, with the 
air, so that the pressure of any gas leaked by the packing will be lessened by expan- 
sion. After the pressure is taken, take the gauge apart immediately and examine the 
piston to see if streaks of residuum indicate that the gas has passed the packing, also 
the disk to see if it is discolored or blued by gas, thus indicating leak. Should a leak 
be noted, the fault will lay with the packing most generally. Examine this carefully 
with a glass ; if there be flaws, see if they extend across the face of the ring, or see if 
the surface of the ring is below the line of the piston. In either case the ring must 
be changed. To do this, cut out the old one, taking care not to scratch the surface of 
the piston or the score. 

To prepare a new ring. 

This is a most important element of the successful working of the gauge, for if the 
ring is in good order and the gauge clean, reliable results may be counted on. 

Select a good piece of fine sole-leather, of firm fine grain, which will stretch well 
without cracking, but of an elasticity which will prevent a permanent stretch when 
dry. Cut a piece not less than three inches in diameter, soak it well in warm water 
and work it soft and pliable. Then with a punch cut a hole in the center. Ship the 
former on the piston and set the leather firm and square on it by hand. Invert the 
piston over a hole in a block of wood, with the head of the former entered into the hole, 
which should be a little larger than the exterior of the piston. Strike the base of the 
piston a sharp blow with a wooden mallet, thus forcing the packing quickly into its 
proove. Slow forcing is apt to stretch permanently the leather. See it well worked 
into the groove. 

Take it to a vise and work around the circumference by squeezing the leather be- 
tween the jaws of the vise. Take about half-inch nips the first round, and then 
spirally work in until the vise touches the piston. Let the leather then stand for several 
hours to slowly and perfectly dry. Then with a very sharp leather knife cut the leather 
off clean and smooth, even with the surface of the piston. 

If carefully used, i. e., well cleaned and greased between each fire, they will stand 
many fires, but with bad care they will soon wear out. 

To read the disk. 

Commence at the heavy radial cut and count the ridges of the thread, then to the 
right the radial divisions to the end of the impression. The ridges will give the num- 
ber of turns and the divisions the tenths. 
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Comparison of pressures take* with a Rodman cutter and a spiral impressor, West Point 
Foundery, Cold Spring, N. Y., July, 1877. 



Powder. 
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11 
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Mean pressure. 
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be 
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«5 
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Remarks. 


Hexagonal... 
Hexagonal... 
Hexagonal... 
Hexagonal... 


Lb*. 
20 
20 
35 
35 


Rodman 

Spiral 

Rodman .... 
Spiral 


Z6«. 
180 
180 
180 
160 


ii 
ii 

10 
10 


22,971 
17,736 
33,030 
27,674 


1,562.6 
1, 206. 5 
2,247.0 
1, 882.5 


In getting the mean, results 
which differed by more 
than twice the mean dif- 
ference were rejected. 



Pressure of atmosphere, 14.7 ponnds. 

Average difference between Rodinaa cutter and spiral impressor, 5,285.5 pounds, or 359.5 atmospheres. 

Respectfully submitted. 

F. J. HIGGINSON, 
Commander, XT. 8. N., Inspector of Ordnance. 



Chicopee, Mass., June 28, 1877. 

Sir : In obedience to the order of the department of May 31, 1 came 
to this place on June 4, and inspected the five Lowell battery-guns being 
here constructed for the Navy. 

The guns, successively, were subjected to a firing-test, the whole 
firing being prolonged through several days. 

Since the Lowell battery-gun was last reported on by a board of naval 
officers, it has been changed in several particulars. The traversing- 
mechanism has been entirely changed. At present the lateral motion is 
effected as follows: On the cam-shaft, within the "box," or mechanism- 
casing, a worm, a (Fig. 1), is fitted, which engages a worm-wheel, ft, of 14 
teeth, mounted on a transverse horizontal axis, which has bearings for it 
oast within and at the sides of the " box." This shaft, near its left end, 
carries a bevel-wheel, o, of 22 teeth, which in turn engages a larger 
bevel-wheel, d, of 37 teeth, placed in the transverse vertical plane on a 
shaft, e 1 which is parallel to the axis of the piece. The shaft passes out 
to the rear through the breech-plate,/, where it has a long bearing, and 
has near its outer end an eccentric collar, g. with a set-screw, A, by which 
the throw of the eccentric can be adjusted, at pleasure, to give the gun 
a lateral play, varying from 0° to 1° 24' on each side of the axial line of 
the piece. 

In the rear lower side of the box a lug, i t, is cast, its rear face being 
flush with the breech-plate, while its bottom face is finished up and has 
a groove cut transversely entirely across it. The lng rests upon a 
traverse-block, k, a finished bronze casting, from whose upper face a 
T-shaped tongue projects, fitting into and playing in the groove of the 
lug. To the traverse block another lug, I, of steel is fitted, held to the 
block by a through-screw, ro, and having a slight play. A yoke, n, is 
keyed on the top of the elevating-apparatus, o, the key, p, turning in the 
yoke, while its lower end is held rigidly in the elevator. This yoke. n. is 
in turn keyed to the steel lug I on the bottom of the traverse-block, by 
means of a locking- pin, r, with a lever-head, the end of the lever, «, being 
weighted to make it hang vertical and keep the pin locked. When it 
is desired to shift the gun from one mounting to another this locking- 
pin is pulled out, freeing the traverse-block from the elevating-appara- 
tus. From the rear face of the traverse-block, and firmly screwed to it, 
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a bronze arm, tf, projects aft and upward, its ripper end being forked, 
the fork embracing the eccentric collar. 

When the crank is tarned it revolves the camshaft, by suitable gear- 
ing, three times for every fall tarn of the crank. The worm on the cam- 
shaft drives the bevel-wheels, the larger of which carries with it in its 
revolutions the eccentric collar ; and when the eccentric is set, by means 
of its adjusting-screw, with any throw, it, acting upon the forked arm 
connected with the traverse-block, causes the breech of the gun to move 
slowly backward and forward, from right to left, in the horizontal plane, 
about twelve shots being delivered while the muzzle is moving once 
from right to left. 

The composition rails, supporting the barrels, which were cast in one 
with the " box," have been superseded by steel rails, similar to those on 
the Gatling gun, which are secured to the sides of the " box "; and the 
manner of supporting the barrels, as well as the method for revolving 
them, has also been changed. 

The fonr barrels belonging to this gun are grouped around an imagi- 
nary central axis, and held in place by insertion into circular brass disks 
near the forward and at the after ends. These disks revolve in rings 
which fit smoothly to their circumferences, each disk and its ring being 
matched together. The disk and ring for the forward ends of the bar- 
rels are joined together somewhat as shown 
here, a longitudinal space being left between 
the disk and the ring, to accommodate any 
throwing forward of the disk by the expan- 
sion of the barrels in firing. The individual 
barrels also fit loosely in this disk. The ring 
hangs on horizontal trunnions, which, pass- 
ing through holes in the rails near their for- 
ward ends, enter sockets in the rings. 

The ring and disk for the rear ends of the 
barrels are fitted as here shown, the diBk hav- 
ing a groove cut around it to take the ends of screws placed at inter- 
vals through the ring, their inner ends traveling in the groove. The 
barrels are screwed into this disk, projecting 
slightly beyond its rear face, where their edges 
are rounded off. The ring of this disk fits upon 
a bearing-seat in the rails, just forward of the 
carrier-rolls, whose cover shuts down on two 
studs projecting from the rear of the ring, thus 
locking the rear end of the group of barrels in 
place. To throw up the barrels it is only nec- 
essary to lift the cover, and raise them out of 
their seat by the lever-handle hereafter to be 
described. (See No. 1, Fig. 2.) 

The group of barrels, supported in these two places, can be revolve* 
around its imaginary central axis, the latter being placed at such a 
height relatively to the loading mechanism that the revolution of the 
barrels brings any desired one to the loading-position. 

At present, the revolution of the barrels is accomplished by a short 
lever, No. 1 (fig. 2), the heel engaged at the center of the after barrel- 
disk and the handle projecting conveniently above the gnn, the shank 
coming between the rear of the disk and the cover for the carrier-rolls. 
This lever has a spring-paul, 3, passing down through the center of its 
handle, the lower end of the paul bearing by spring pressure upon the 
face of the slot, 4, cut in the circumference of the disk, while the npper 
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end of the paul passes oat through the lever-handle, so that should the 
panl be left up through any defect in its spring, it may be forced down 
by hand. No. 2 is a spring-catch extending down through the ring and 
fitting into holes or sockets, 5, in the disk. These holes are properly 
spaced for clamping the barrels in front of the lock. 

When it is desired to revolve up a new barrel for firing, the lever 1 
is pulled across the group of barrels, to the left in the figure, but to the 
right when facing the muzzle of the gun. As it moves across the shoe 
7, which is fast to the lever, in passing the spring-catch, 2, raises it by 
passing under its beveled head, 6, and frees it from the hole 5, in the 
disk. While the catch is thus raised the paul 3 takes against the side 
of the slot 4, and the progressive motion of the lever to the left revolves 
the group of barrels. In the mean time the shoe 7 has passed beyond 
the head 6 of the catch, and has permitted the catch 2, by the pressure 
of its spring, to bear upon the outer face of the disk. When the lever 
1 has traversed the space between the rails, it has so far revolved the 
barrels that a new hole, 5, is under the catch 2, and the catch is forced 
by its spring into it, at which point the new barrel is in the firing posi- 
tion. The lever is then pushed back to its original position, the paul 3 
riding up the incline of the slot 4, without disturbing the barrels. The 
shoe 7, in going back, rides over the head of the catch 2, and forces it 
into its socket, if not already there. 

Some slight changes have been made in the method of moving the 
lock by the cam. Heretofore the cam had 
a flange on it which worked between two 
stnd8 on the lock, by which the lock was al- 
ternately moved backward and forward. 
Now the same motion is obtained by having 
one stud on the lock, which fits into a groove 
in the flange on the cam ; also the cocking- 
flange, which was formerly a part of the 
cam, is now made separate. It is shaped 
somewhat as given in the illustration. 

The front hub of the cam is partly out 
out; the oocking-flange, of steel, which has 
the same radius as the cam, goes into this 
cut, whichit nearly fills, and is secured to 
the cam-shaft, while the cam plays loosely 
upon it. Now when the cam-shaft is re- 
volved it carries with it the cocking flange, 
whose side, taking against the face of the 
ent in the hub, causes the cam also to re- 
volve. As the hub-cut is larger than the 
cocking flange where the flange passes through it, there is a slight loss 
of motion in the cam when the crank is reversed. This is given, so that 
if the shaft is reversed in its motion immediately after the gun is fired, 
the cocking- flange may be thrown back before the cam begins to re- 
verse, and thus insures the flange getting in, abaft the cocking-stud, 
before the lock is drawn at all to the rear. The part marked x is cat to 
conform to the groove in the cam-flange. The revolution in firing is in 
the direction of the arrow. The form of the firing-pin has been slightly 
altered in shape, to guard against destructive vibrations. 

The "feeder" for use with cartridges packed in paper boxes, and the 
feed-port, with the arrangement for closing it, are the same as when the 
gun was last reported on. During the trial a new "feeder," of the same 
general shape as the old one, but intended to be used with cartridges- 
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carried in tin holders or boxes, was presented for trial by the exhibitors 
of the gun ; but, as will be seen in the notes in the firing-record, it was 
so unsatisfactory in its performances, from causes there set forth,* that 
it was withdrawn; and neither the feeder nor the cartridges in tin hold- 
ers were again presented for trial. 

The sights for the Lowell battery-gun are placed at the side, the front 
sight being secured to the outer face of the right barrel rail, near its 
forward end. Its upper edge is as high as the axis of the firing-barrel. 
The target sight is contained in a case, which is screwed to the rear end 
of the right rail abreast the breech-plate. This sight has one movement 
only, that in the vertical plane, when the gun is level, and is clamped 
in position by a spring. The vertical plane through the sights is said 
to be parallel to the vertical plane through the axis of the firing-barred. 

So far as I could ascertain, the tripod mounting for this pattern of 
gun is substantially the same as that exhibited at the naval experimen- 
tal battery in October last. The inventors have, however, designed a 
field-carriage, upon which the guns were mounted during a part of the 
firing. The carriage, and also the tripod mounting, are shown in the 
accompanying photographs furnished to me by the exhibitors of the 
gun. As will be seen in both mountings, the gun rests on a heavy 
saddle or trunnion seat, which, in turn, rests upon the usual " tail " 
piece. In the field-carriage this " tail piece " fits down on a pivot cast 
on the top of the sphere, which, with a shell described below, forms a 
ball-and-socket joint. The ball, in this case, has a feather running 
around its under side, opposite the pivot, and is embraced by a hemi- 
spherical cast iron shell, cast in two parts, with flanges for uniting them, 
in which a score is left for the feather. The ball and interior ofthe shell 
are finished up smooth and the parts are united. The shell is then keyed 
by another flange to the under side of the table of the carriage, through 
which it partly projects. On the outside face of the feather teeth are cut, 
into which the thread of a worm-screw plays. The worm-screw, with a 
disk head, is seen on the right in the picture. This screw gives the sphere 
a revolution in the vertical plane parallel to the axle of the field-carriage, 
w : hile the feather holds the ball rigidly against motion in any other 
direction. This attachment is provided that the axis of the trunnions 
may be leveled whenever, from the roughness or inclination of the 
ground, the carriage-axle has one end raised higher than the other. It 
also serves to accommodate the dispersion of the fire to the inclination 
of a slope that it may be desired to sweep. 

The table above spoken of is the flat part of the carriage under the 
gun. Its arms embrace the axle ofthe carriage as hinges, while at its rear 
end it has "swords"extendingdown through the trail-piece, to which they 
are pinned. By removing the pins the table can be tipped forward or 
lowered at pleasure, at the same time rapidly changing the elevation of 
the gun. It was with a view to obtaining a wider range of elevation 
than could be given by the ordinary elevating apparatus, and as a means 
of rapidly changing the elevation, that led to the adoption of the table. 

The only remaining distinctive feature of this field-carriage to be 
described is the method for transporting ammunition. The crates for 
this purpose are made of bronze, firmly secured to the axle, and are 
further braced with angle-irons coming back on and bolted to the arms 
of the trail. These two crates stand on each side of the gun, and are 
designed to carry in each three boxes of ammunition, each box to con- 
tain five hundred rounds, when packed in the new tin holders. They 

* The tiring- reoord is replaced by the one made by the gun when tiring for enduranoe, 
which is thought to be more interesting. 
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will not contain so many when packed in the paper boxes or holders 
heretofore used with this guu. It is intended to feed the gan directly 
from the boxes in the ciates, for which they are very conveniently placed. 
As the crates show in the picture, they interfered with the traverse of 
the gnn when the axis of the trunnions and the axle of the carriage 
were not nearly parallel; and to remedy this the crates were cat down 
before I left Ohickopee, bat without impairing their capacity. This 
alteration gave sufficient play when the top box of ammunition was 
removed. 

I append some weights, dimensions, &c, of the 'gan, as near as I 
could arrive at them with the implements at hand. 

Weight of tripod with saddle on it and elevating apparatus attached.... 125 pounds. 
Weight of field-carriage with saddle on it, and elevating apparatus at- 
tached, crates empty 434 pounds. 

Weight of Lowell battery-gun without feeder 142 pounds. 

Weight of feeder when empty 3 pounds. 

Preponderance of gun on trunnions as monnted, feeder on 5 pounds. 

Weight lifted in moving gun up for quick depression 24 pounds. 

Weight of elevating apparatus - 8 pounds. 

Length of gun from muzzle of the barrels to inside edge of tsrank 35.9 inches. 

Projection of crank to rear 3.75 inches. 

Distance between sights 29.6 inches. 

Total length of barrel 18.1 inches. 

Thickness of barrels at breech 0.33 inch. 

Caliber 0.50inch. 

Depth of chamber 1.7 inches. 

Diameter of chamber 0.67 inch. 

Extreme elevation on tripod, tripod head level 25° 

Extreme depression on tripod, tripod head level 34° 

Extreme lateral train given by traversing gear on each side of axial line. 1° 24' 

Extreme elevation on neld-carriage, table down 40° 

Extreme depression on field-carriage, using table 42° 

Axle level, tip of the gun in transverse plane from the vertical 13° 

On field-carriage, gun revolves on its pivot when level, crates empty.... 21° 

Weight of empty ammunition -box with cover 6 pounds. 

Weight of empty ammunition-box cover 1.5 pounds. 

I inclose with this report, for the information of the bureau above, a 
sectional view of the Lowell battery-gun, showing the arrangement of 
its parts, taken, by permission of the inventors, from the drawings of a 
small model gun. I also inclose tracings of the lock, full size, in plan 
and in elevation. 
I am, sir, very respectfully, your obedient servant, 

A. H. McCOEMICK, 
Commander j United States Navy. 

Commodore Wm. N. Jeffebs, U. S. N., 

Chief of the Bureau of Ordnance, 

Navy Department, Washington, D. C. 
10 N 
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Record of firing Lowell battery-gun No. 105, Naval Experimental Battery, July, 1877. 



Commence firing, No. 1 barrel , 

Stopped to shift barrels 

Resume the firing. No. S barrel 

Stopped by cartridge exploding in 
rolls. 



Resume the firing with No. 2 barrel 

Stopped to ajilft barrel 

Resame firing, No. 3 barrel 

Stopped to shift barrel 

Resame the tiring, No. 4 barrel 

Exchanged man at crank 

Stopped to shift barrels 

Tried to resame firing, No. 1 barrel. 

Resame the firing, No. 1 barrel 

Jammed 



Shift look and resame firing, No. 1 

barrel. 
Jammed 

Resame the firing, No. 1 barrel 

Jammed , 

Resame the firing, No. 1 barrel 

Jammed , 



Resame the firing, No. 1 barrel 

Stopped to shift barrels 

Resame the firmg, No. 2 barrel 
Stopped to shift barrels 

Resume the flrimr, No. 3 barrel 

Stopped to shift barrels 

Resame the firing, No. 4 barrel 

Stopped to shift barrels 

Resame the firing. No. 1 barrel 

8topped to shift barrels 

Resume the firing. No. 3 barrel 

8topped to shift barrels 

Resame the firing, No. 4 barrel 



S 
H 



h. m. t. 




12 54 30 
12 57 33 
12 57 42 
12 50 33 



1 00 40 
1 02 00 
1 03 15 
1 03 17 
1 06 15 
1 06 20 
1 08 00 
1 00 26 
1 00 40 

1 11 05 
1 11 30 



1 12 40 
1 15 20 



1 15 45 
1 16 00 



1 18 00 
1 20 50 



220 00 
233 00 
2 33 45 
2 36 10 

2 36 14 
2 30 20 
230 26 
2 40 10 
2 40 14 
2 42 55 
2 43 00 
2 45 05 
245 08 



Remarks. 



1,620 



2,200 



July 13. — Lowell battery-gun No. 105 was 
mounted on its field-carriage in front of the 
firing-bott-l To ase ammunition from the 
United States Cartridge Company's factory 
at Lowell. Mass., originally loaded in 1873; 
reloaded in 1874; reloaded in April, 1875. 
These cartridges are center-primed, caliber .50, 
the ball weighing 450 grains, and the powder 
70 grains. Weather hot; wind to right of line 
of fire and light. Gun level ; traverse oo falL 
Ammunition, in paper cases, is placed In its 
packing-boxes on top of the carriage-orates ; 
to be fed to the gun by two men, who sup- 
ply the' feeder alternately. Lieut. Commander 
Pearson and Mr. Woodworth present to ex- 
hibit the goo : examine it and find it in good 
condition, ana mechanism well lubricated. 

Firing for endurance. 

Delay, seconds. 

Remove one carrier-roll, take oat lock, clear 
shell from extractors, clear the ball from the 
bairel with a rod from the m aisle; replace 
parts. 

Delay, 67 seconds. 



Delay, 2 seconds. 

Delay. 5 seconds. 
No delay. 

Opened the case and found the lock jammed. 
Clear it. Whole delay, 90 seconds. 

Took oat look, to which a fired shell was held. 
Found that the firing-pin was set tight, by 
the shell having blown through in the cap. 
Shift looks. Delay, 70 seconds. 



A thick shell which sticks in the barreL Force 
it out with a rod from the inuule. Delay, 
25 seconds. 

Gun working very stilt Cannot extract a shelL 
Remove lock but can find nothing wrong. 
Clear shell from barreL Delay, 120 seconds. 

Gun is binding where crank goes over crank* 
stud. Get the crank off the stud with great 
ddHonlty. Find the crank-stud roughed up 
and the bearing of the internal gear-wheel 
scored. The crank -stud is not hot, but very 
dry. File parts smooth, and also ease the 
crank-stud. The thread for the nut of the 
crank was injured in getting the crank off, 
and have to take it to the station machine- 
shop to repair the injury. Having replaced 
parts and lubricated them well, resumed the 
firing. Delay, l h 8« 10*. 



Delay. 45 seconds. 

No. 2 barrel will not work well; it is thrown 
oat of use altogether. 
Delay, 4 seconds. 
Gnn working very well. 
Delay, 6 seconds. 

Delay, 4 seconds. 

Delay, 5 seconds. Pass by No. 2 barrel. 

Delay, 3 seconds. 
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Remarks. 



Stopped to shift barrels 

Byname the firing, No. 1 barrel 

8 topped to shift barrels 

Besome the firing, No. 3 barrel. 

Stopped to shift barrels , 

Resume the firing, No. 4 barrel. 

Stopped to shift barrels 

Resume the firing, No* 1 barrel 

Stopped to shift barrels 

Resume the firing, No. 3 barrel 

8topped to shift barrels 

Resume the firing, No. 4 barrel. 
Slopped... 

Resume the firing, No. 4 barrel. 

Btopped to shift barrels 

Resume the firing, No. 1 barrel. 

8topped to shirt barrels 

Resume the firing, No. 3 barrel. 
Ended this series 



Total cartridges fired to-day 

Bate of firing per minute, including 

stoppages, between 9 hours 99 

minutes and 3 hours 15 minutes 

p.m. 

Commenced firing, No. 1 barrel .... 



Stopped to shift barrels 

Besomed the fixing, No. 9 barrel. 

Stopped to shift barrels 

Besomed the firing. No. 3 barrel. 

Stopped to shift barrels 

Resumed the firing, No. 4 barrel 

Stopped to shift barrels 

Resumed the firing, No. 1 barrel 

Stopped to shift barrels 

Resumed the firing, No. 9 barrel 

Stopped to shift barrels 

Besomed the firing, No. 3 barrel 

Stopped to shift barrels 

Resumed the filing, No. 4 barrel 
Sod of series 

Commence firing for 
speed. 



a. m. t. 
9 48 93 
948 37 

9 50 57 
9 51 09 
2 54 36 
2 54 40 
958 00 

2 58 05 

3 01 08 
3 01 16 
3 03 97 
3 03 31 
307 30 



308 00 
3 09 10 
3 00 13 
3 13 36 
3 13 41 
3 15 49 



10 39 35 



10 36 33 
10 36 35 

10 40 08 
10 40 04 
10 44 05 
10 44 11 
10 47 40 
10 47 45 
10 51 31 
10 51 37 
10 54 90 
10 54 94 
10 57 54 
10 57 57 
10 50 90 

1101 19 



19,900 
900 



Delay, 4 seconds. 
Delay, 5 seconds. 
Delay, 4 seconds. 
Delay, 5 seconds. 
Delay, 8 seconds. 



Pass by No. 9 barrel. 



Pass by No. 9 barrel. 



Delay, 4 seconds. 

Look and find a thick headed shell lodged in 

barrel. Force the crank, which extracts it. 

Close up and resume. Delay, 30 seconds. 



Delay, 3 seconds. 

Delay, 5 seconds. 

At the end of the series find the barrels very 
hot, but still they revolve easily, and are 
readily thrown up. The lock and mechanism 
are warm, but not hot enough to burn the 
hand. On examination find that a shell with 
its head pulled off has been left in barrel No. 9 j 
remove It with a shell extractor after some 
trouble. The ability to pais by a barrel which 
has become unserviceable la a good feature of 
this gun. During this firing the carriage had 
only a slight tremor, the trail having been 
stiffened by a brace in the crotch of the fork 
since it was tried at Chloopee in June last. 
Lieut-Commander Pearson left for Washing- 
ton at 9 p. m. 



July 14.— Gun No. 105 having been oleaned 
was again placed before the butte, mounted 
on its field- carriage. Same ammunition as 
was used yesterday, in paper cases in boxes 
on the top of the orates. Weather warm, 
with light airs. Gun traversing full. Cap- 
tain Jeffers, Chief of the Bureau of Ordnance, 
present. Start with two men at the feed and 
one at the r • i no latter to be relieved at 
intervals. Tt * r enduranoe of gun, and 
the speed to r the rate of 950 per minute, 
if that can - i itained by the man at the 
crank. 

Delay, 2 seoonda. The feed is shot off|when 
shifting barrels. 

Delay, 9 seconds. 

Delay, 6 seconds. 

Delay, 5 seconds. 

Delay, 6 seconds.' 

Delay, 4 seconds. 



Delay, 3 seconds. 

6,030 Gon working well at end of series. 



Resume. Conditions the same as before. Firing 
for maximum, continuous speed. 
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a 



H 



Remarks. 



Stopped to shift barrels 

Resumed the firing 

Stopped by cartridge exploding in 

Resumed the firing 

Stopped by cartridge exploding in 

rolls. 

Resumed the firing 

Stopped by cartridge exploding in 

rolls. 

Resumed the firing 

Ended the series 



Total time consumed 

Total delays from hang-fires, 
shifting barrels, Sua. 
Rate of firing, per minute, exclud- 
ing time consumed by delays. 

Commenced firing 



Commence firing, No. 1 barrel 

Stopped to shift barrel 

Resume the firing, No. 3 barrel 

Stopped to shift parrels 

Resume the firing, No. 3 barrel 

Stopped to shift barrels 

Resume the firing, No. 4 barrel 

Stopped to shift barrels 

Resumed the firing, No. 1 barrel . . . 

Stopped to shift barrels 

Resumed the firing, No. 2 barrel. .. 

Stopped to shift barrels 

Resumed the firing, No. 3 barrel . .. 
Stopped to shift barrels 



Stopped 

Resumed the firing 
Stopped 

Resumed the firing 
Stopped 



Resumed the firing 

Stopped 

Resumed the firing 
Ended the series... 



h. TO. 8. 

11 03 13 
11 03 24 
11 04 14 



11 05 06 
11 05 57 



11 06 41 
11 07 23 



11 08 04 
11 09 08 



7 56 
228 



11 20 05 



11 20 08 



11 20 41 
11 20 50 



11 21 18 
11 22 26 



11 29 22 

11 29 24 
11 29 49 
11 31 43 



12 49 00 
12 54 07 
12 54 09 
12 50 36 
12 59 40 
1 03 30 
1 03 34 
1 07 18 
1 07 21 
1 12 20 
1 12 23 
1 15 47 
1 15 51 
1 18 50 



1,620 



294 



375 



Delay, 11 seconds. 

Removed rolls ; shifted barrels; replaced parts. 

Ball left in barrel. This was probably a bang- 

fire. Delay, 52 seconds. 

Cleared shell from lock; shifted the barrels 
Ball left in barrel. 

Delay, 44 seconds. 

Cleared shell from lock ; shifted the barrels. 
Ball left in barrel. 

Delay 41 seconus. 

At end of series throw up barrels and back the 
ballets out of them with a rod, the bullets 
haying melted in the mean time. At end of 
series a cartridge was partly entered in a 
barrel, and left there to try the effrot of the 
heating on it. When it had remaiLed about 
2 minutes it exploded. 



Put the "feeder" for use with the cartridges, 
carried iu tin holders or oases, on the gun and 
started a series to test, in part, the value of 
the tin oases. Same ammunition as before in 
tin oases in a box set on top of the left orate. 
Mr. Graves at the feed. 

A failure to extract. Back shell out with a rod 



Backed the shell out with 



from the muzzle. 
Delay, 33 seconds. 
A failure to extract. 

a rod. 
Delay, 28 seconds. 
A failure to extract. On examining the look 

found that the extractors were sprung in the 

shank, probably by the cartridge which was 

Eat in the barrel to test the effect of the 
eating on it, aided by the effect of the dif- 
ferent hang-fires. 

Spring the extractors back with a hammer and 
resume the firing. 

Whole delay, 6 minutes 56 seconds. 

Delay, 25 seconds. 

So far as the tin cases were concerned this se- 
ries was quite satisfactory, though with rapid 
firing one man at the feed oould not, we think, 
keep the gun supplied. At the end of the 
series Captain Jeffers left, and farther firing 
was postponed until the afternoon. 

Afternoon.— The look and mechanism of the 
gun having been partly cleaned and well 
lubricated, while the barrels had not been 
touched, the firing was resumed. Weather 
cooler with a pleasant breese to the left of 
the gun. Same ammunition placed in paper 
cases on each side of the gun. Firing for 
endurance, and at as rapid a speed as the man 
at the crank can well maintain. 



Delay, 2 seconds. 
Delay, 4 seconds. 
Delay, 4 seconds. 
Delay, 3 seconds. 
Delay, 3 seconds. 
Delay, 4 seconds. 
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§•5 








&8 


Remarks. 




i 

a 


li 






A. m. 8. 






Besomed the firing, No. 4 barrel . . . 


1 18 54 




Delay, 4 seconds. 


Stopped to shift barrels 


1 83 50 






Besomed the firing, No. 1 barrel ... 


1 83 53 




Delay, 3 seconds. 


Stopped to shift barrels 


1 89 54 






Besomed the firing, No. 8 barrel ... 


1 89 58 


..*..... 


Delay, 4 seconds. At end of series gun is 
working well in all particulars. Rate of 
firing daring series, 45 minutes 37 seconds, 
including all stoppages, 335.3 per minute. 




















Boded series. 


1 34 37 


10,375 






Having consumed the lot of ammunition 








commenced with, shifted the gun to the left 








and resumed firing with another lot of United 








States Cartridge Company's oenter-primed 
cartridges, marked, on the wooden packing- 
boxes, as loaded in April and May, 1874. 














There are no marks on the paper wrappers. 
This ammunition in the paper oases is placed 














in open boxes on the orates. Gun set not to 








traverse. Two men at feed. 


Commence firing, No. 1 barrel. 


807 56 






Stopped 


8 13 38 




A failure to extract, though the extractors have 
out a groove on each side of the shell-head. 
Back shell out with a rod; shift barrels. 














Resume the firing, No. 8 barrel 

Stopped to shift barrels 


8 14 45 
8 17 86 




Delay, 67 seconds. 


Resume the firing, No. 3 barrel .... 

Stopped to shift barrels.../ 

Resume the firing, No. 4 barrel — 
Slopped to shift barrels 


8 17 89 
8 84 33 
884 37 




Delay, 3 seconds. 




Delay, 4 seconds. 


889 06 






Besomed the firing. No. 1 barrel ... 


889 09 




Delay, 3 seconds. 


Stopped .... 


838 58 




Stoppage caused by a cartridge jamming in 
the barrel in feeding, the cartridge being too 
large. Backed it out with a rod; shifted 
















barrels. 


Besomed the firing, No. 8 barrel ... 


834 05 




Delay. 73 seconds. 

A failure to extract, though extractors have 
out grooves through the shell-head. Baoked 
shell out with a rod; shift barrels. 


Stopped .77. 


839 08 












Besoms the firing, No. 3 barrel 


839 58 




Delay, 50 seconds. 


Stopped 


8 43 31 




Stoppage caused by a piece of shell which was 
left in barrel. Clear barrel and resume. 




Besome the firing. No. 3 barrel 

Stopped to shift barrels 


843 55 




Delay, 34 seconds. 


850 49 






Besome the firing, No. 4 barrel — 


8 50 59 




Delay, 3 seconds. 

A failure to extract; shell-head out by extract- 


Stopped 


359 83 










ors; throw up the barrels and clear all that 








need it. 


Besome the firing 

Stopped to shift barrels 


955 34 




Delay, 3 minutes 11 seconds. 


3 03 08 




When No. 1 barrel was revolved up the cart- 








ridges jammed in feeding to it. so No. 8 








barrel is revolved up and the firing resumed. 


Besome the firing, No. 8 barrel 

Stopped to shift barrels 


303 88 




Delay, 30 seconds. 


306 58 






Besome the firing. No. 3 barrel 

Stopped by cartridge exploding in 


3 09 08 




Delay. 4 seconds. 


3 13 40 




Probably a hang-fire; clear shell from rolls and 






ball from barrel; revolve up No. 4 barrel and 








resume. • 


Besome the firing, No. 4 barrel 

Stopped to shift barrels 


3 15 09 




Delay, 89 seconds. 


3 33 46 






Besome the firing, No. 8 barrel 


3 33 51 




Delay, 3 seconds. Pass No. 1 barrel by and 
revolve up No. 3. 


Stopped to shift barrels 


3 39 33 






Besome the firing, No. 3 barrel .... 
Stopped by cartridge exploding in 


3 39 37 




Delay, 4 seconds. 


333 45 




Clear shell from rolls and ball from barrels 


rolls. 






This was probably a hang-fire. Revolve up 








No. 4 barrel and resume the firing. 


Besome the firing, No. 4 barrel 


3 34 45 




Delay, 60 seconds. 

A faun re to extract. The extractors have cot 


Stopped 


3 35 38 






grooves in the shell-head. Back shell out 


Besome the firing, No. 4 barrel 


336 03 




Delay, 35 seconds. 




3 37 34 




Cartridge jammed partly in the barrel in feed- 
ing; try to clear, but cannot, as there is 














danger in trying to force it out from the 








muzzle; leave it in, and revolve up a new 


Besome the firing, No/9 barrel 


338 54 




barrel, passing by No. 1. 
. Delay, 1 minute 30 seconds. 



150 



REPORT OF THE SECRETARY OF THE NAVY, 



Record of firing Lowell battery-gun No. 105, <fe— Continued. 



Ended the series . 



Total time consumed in firing this 
series. 

Total delays in this series 

Rate of firing, including all delays 
Bate of firing, excluding all delays 



Commenoe the firing, No. 1 barrel. 



Stopped to shift barrels 

Resumed the firing, No. 9 barrel . . 
Ended series and trial of gun 



Time oonsumed in this series .. 

Delays in this series 

Rate of firing, including delay . 



a. m. i. 
3 41 00 



1 33 04 
11 51 



3 46 30 



3 53 15 
3 53 18 
3 54 35 



8 05 
03 



it 

If 



17,820 



*191 
*202 



1,410 



•175 



Remarks. 



At the end of the series there is a failure to 
extract: baok the shell out from the moesle; 
clear all the barrels and shift the gun to the 
right. The barrels are very hot, bnt the loek 
and mechanism are cool or not warm enough 
to burn the hand ; the barrels are very foul 
and the mechanism slightly so. 



Prepared to test more fully the working of the 
new tin feed-cases. Ninety-four of them filled 
with United States Cartridge Company's 
center-primed cartridges originally loaded in 
1873, reloaded in 1874, and reloaded in April, 
1875 were placed in the crate-boxes to be fed 
alternately to their proper "feeder" by two 
men, one on each side of the gun ; gun level 
and not traversing. 

At the very start a cartridge jammed in the 
feed-port, the cause not being apparent 
unless it was from the fouling which had 
accumulated during the long-continued firing. 
Delay in revolving up No. 3 barrel, 3 seconds. 



In entering the feed-case in the " feeder" it is 
necessary to hold up the ends of the bullets, 
requiring the use of both hands. The car- 
triages must then be foroed down with the 
finger out of the feed-case, and the feed-case 
is removed, the "feeder" is always one-half 
emptv. The necessity for usiug both hands is 
objectionable. With great rapidity of fire it 
would be difficult to keep the "feeder" sup- 
plied. At end of trial, gun shows no wear in 
any of its parts. 



* Per minute. 

r£sum£ of firing record. 

Total number of cartridges fired (of ammun ition reloaded in J 875) 32, 610 

Burst the shell at the side 1,844 

Burst in the head 9 

Missed fire at the first trial 145 

Missed fire at the second trial 130 

Total number of cartridges fired (ammunition loaded in 1874) 17, 890 

Burst the shell at the side 1,924 

Burst in the Jiead 

Missed fire at the first trial 13tt 

Missed fire at the second trial 74 

Total number of cartridges fired 50,430 

Respectfully submitted. 

a. h. Mccormick, 

Commander, United States Navy. 

EDWARD W. VERY, 
Lieutenant, United States Navy. 
Naval Experimental Battery, 

Annapolis, Md., July 16, 1877. 
Commodore William K Jeffers, U. S. 5*., 

Chief of the Bureau of Ordnance. 
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No. 219.J Naval Experimental Battery, 

Annapolis, Md., July 28, 1877. 
Sir: I have the honor to inclose the table and formula for the ele- 
ments of the trajectory of the Lowell battery-gun. They are worked 
entirely by theory and have been checked by a series of firings. The 
result of the firings is as follows: 

Against a wind nearly ahead, of a force of about three miles per hour : 



100 yards 16' 12" 

800 yards 31' 49" 

300 yards 47' 18" 

400 yards 1° 05' 06" 



500 yards 1° 27' 07' 

600 yards 1° 55' 46" 

700 yards 2° 29* 24" 



Against a wind directly ahead, of a force of about five to six miles per hour : 



300yards.., 0° 35' 

400yards 1° 10' 

500 yards 1° 25' 

600yards • 2° 30' 

700yards 2° 40' 



800 yards 3° 00' 

900yards 4° 15' 

1,000 yards 4° 40* 

11 yards 5° 10* 



There was considerable variance in the results, owing to the jarring 
of the gun in volley-firing. The method of fastening the gun by the 
clamp for lateral movement is defective, as, notwithstanding its being 
set as taut as possible by hand, the resistance of the bullets to the rifling 
caused the gun to turn to the left. In a single volley of fifteen shots 
the point of impact of the last would be about 8 feet to the left of that 
of the first at 100 yards. The clamp, however, never worked slack. 

I have to report the breaking of one of the extractor hooks of the 
lock. It had stood about 52,000 rounds, and was broken about a half 
inch from the end, by a hang-fire. The cartridge was entirely in the 
rolls, and the case was unsupported. The fracture was clean, and from 
its looks I do not think that the metal bad been weakened before. An- 
other hook can easily be supplied, and as they take but little room I 
recommend that each spare lock be provided with two spare hooks, 
which can easily be shipped, and which are the only parts of the lock 
liable to be broken. 

I also recommend that in any instructions sent out with the gun, a 
caution be inserted, that when a stoppage occurs and the barrel be 
jammed so that it cannot be shifted, the operator, before uncovering the 
rolls, should back the crank carefully, looking down through the aper- 
ture behind the barrels until he sees the cartridge in the rolls, which 
brings the lock clear of them ; then raise the cover and remove the lock 
before making any attempt to clear the obstruction. The extractor 
grasps the cartridge while pushing it forward, and there is great danger 
of giving the crank a slight turn ahead after the covers are raised and 
the cartridge exposed, causing the firing-pin to explode the cartridge, 
when the bullet might strike the barrel-frame and would certainly 
spatter lead all about the gun. 

I am, sir, very respectfully, your obedient servant, 

EDWARD W. VERT, 
Lieutenant and Inspector of Ordnance. 

Commodore W. N. Jeffebs, 

Chief of Bureau of Ordnance. 

Forwarded. 

C. R. P. RODGER8, 
Bear Admiral, Commanding. 
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Elements of the trajectory of the Lowell gun. 



Buige. 


t 

P 

•a 
a 


1 

© 


i 

w 


I 

* 


t 


h 

is 


I 

! 


6^ 


Yardt 



Feet 
1,300 
1,115 
976 
666 
761 
710 
651 
600 
559 
521 
469 
460 


See. 
.0000 
.8485 
.5272 
.8302 
1.152 
1.491 
1.846 
2.210 
2.580 
2.963 
3.352 
3.750 


o / 

11 
25 

42 

1 01 
1 21 

1 44 

2 08 
2 33 

2 59 

3 27 
3 55 


// 


22 
36 
20 
12 
54 
38 
32 
16 
39 
08 
43 


Inches. 
.0000 
.0979 
.2204 
.3644 
.5268 
.7052 
.9011 
1.1073 
1.3205 
1.5461 
1.7823 
2.0279 


Feet. 
.0 
.5 
1.0 
2.0 
3.3 
4.3 
6.0 
8.5 
10.0 
12.5 
15.0 
18.0 


Yds. 
580 
556 

247 
140 
90 
68 
49 
41 
35 
30 
22 
18 


Ft.Uu. 
1,690 
1,243 
952 
753 
6J0 
504 
424 
361 
312 
271 
239 
212 


Feet 



100 


20 


900 


35 


300 


S3 


400 


61 


500 


85 


600 


69 


700 


67 


800 f 


96 


900 


49 


1,000 


94 


1,100 










FORMULAS USED IN THE COMPUTATIONS. 



Remaining velocity. 






b = 



l + oF« 

remaining velocity, 
muasle velocity (1,300 feet), 
t range. 

i .000062. 

t radius of bullet is feet (.021). 

: weight of ballet in pound* (.0643). 



DrifU 
Estimated from actual firing on the range. 
Mark* on the light bar. , 

Jf=a + 6. 

M = total height neoessary to raise bar. 

a = height of front sight above trunnion level. 

b as depth of rear sight below trunnion level. 

a = I tang. a. 

I = distance between center of trunnion and 
oenter of rear sight notch. 

« = angle of elevation. 

b =1' tang. a. 

V = distance between oenter of trunnion and up- 
per point of front sight. 



lime of flight 

T —2- 

T = time of flight. 

x = range. 

F'= mean velocity — \{Y+y.) 

Angle of elevation. 

Tang.a = ~ 

a = angle of elevation. 

x = range. 

t = drop of bullet due to gravity. 

e =kgP. 

g = gravity = 32.155 feet 

t = time of flight. 



Energy of bullet. 






E = 

E = energy in foot pounds. 
W = weight of bullet in pounds. 
V = velocity at range. 
g = gravity (32.155). 

Dangerous spate /or infantry. 

D =aootang. a. 
D ss dangerous space. 
h = average height of man (S'.S). 
" of &iToft " 



= angle of fall of bullet. 
Ordinates of 1,100 yards^trajectory (measured from constructed trajectory.) 



To construct the trajectory. 

Lay off the desired range, and at the extremity erect a perpendicular 
equal in length to the fall of the projectile due to gravity during the 
extreme time of flight. Draw a hypotenuse to the triangle, and on the 
base erect perpendicular cutting the hypotenuse. From the hypotenuse 
measure on the perpendiculars the lengths of fall due to gravity for the 
time of traversing each hundred yards. The curve passing through 
these points will be the trajectory required. 

Weight of bullet, 450 grains. 

Muzzle velocity, 1,300 feet. 
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Horizontal distance from center of rear sight to center of trunnious, 
11.04 inches. 

Horizontal distance from rear of front sight to center of trunnions, 
18.56 inches. 

Height of center of mnzzle when level, above solid platform, 42.25 
inches. 

Height of center of trunnions above platform, 39.7 inches. 

EDWARD W. VERY, 
Lieutenant and Inspector of Ordnance. 



United States Torpedo Station, 

Newport, B. I., September 29, 1877. 

Sir: In obedience to orders of the 20th instant, we have witnessed 
the examination of the class nnder torpedo instruction conducted in 
accordance with the programme prepared by Gapt. K. E. Breese, com- 
manding station, and approved by the bureau. 

It has been exceedingly gratifying to us to see the skillful and suc- 
cessful manner in which the experiments allotted to the different mem- 
bers of the class (which embraced all the faults and accidents liable to 
occur in practice) were performed. 

When all have done so well, it may seem invidious to particularize; 
but the board desires to mention the circumstauce of the invention of a 
fuse by Lieutenant Gil more, which seems to be simple and reliable, and 
easily prepared from material always to be found on board ship. 

We desire to speak in complimentary terms of the three commanders 
in attendance, who, although by their orders not required to undergo an 
examination, yet undertook and successfully performed the operation of 
blowing up a wreck, using the outfit ordinarily supplied to a cruising 
vessel of war. The board are informed that throughout the course these 
gentlemen have been constant in attendance and earnest in their efforts 
to profit by the course of instruction. 

We also desire to speak in terms of commendation of the papers sub- 
mitted -by the members of the class upon the subject of torpedo- warfare, 
offensive and defensive, which show that the subject has received their 
careful attention. 

While the bureau is familiar with the character of the officers and 
instructors of the station, yet the board deem it but just to add their 
commendation. Lieutenant McLean exhibited the successful operation 
of a steam-launch by an electric apparatus, of his invention, placed on 
the wharf. 

We cannot but regret that the station is to lose the services of so 
valuable an instructor as Lieutenant Converse. 

We would recommend that the crew of the Nina be increased to at 
least twenty-five men, as the present number appears to be too few to 
attend to the many duties required of them. 
Very respectfully, 

D. M. FAIRFAX, Commodore. 
THOS. SCOTT FILLEBROWN, 

Captain. 
B. B. TAYLOR, Commander. 
ED WD E. POTTER, Commander. 

Commodore W. N. Jeffers, U. 8. N'avy, 

Chief of Bureau of Ordnance, 

Navy Department, Washington, D. C. 
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United States Torpedo Station, 

Newport, R. 2,, October 1, 1877. 

Sir: I have to report that the board of visitors, consisting of Commo- 
dore Fairfax, Captain Fillebrown, and Commanders Potter and Taylor, 
visited the station on Thursday, the 27th ultimo, at 10 a. m., and were 
received by the officers and a salute of eleven torpedoes. 

The class of officers in attendance and those under instruction were 
then presented to the board. 

At 10.30 a. m. the board assembled in a room assigned to them, and 
the following papers were presented with such verbal explanations as 
were required : 

I. The assignment of officers to duty during the course of instruction. 

II. The course of instruction. 

III. The programme of instruction. 

IV. The course of instruction in torpedoes. 

V. The course of instruction in electricity. 

VI. The course of instruction in chemistry and explosives. 

VII. The course of instruction in fuses and torpedo- warfare. 

VIII. Programme of the examination as approved by the bureau. 

The board having announced their readiness to witness the examina- 
tion, and having made the detail of the officers under instruction, in 
accordance with the programme proceeded to visit the different estab- 
lishments of the station in order. 

The names of the officers assigned by the board to the questions are 
given, and at the places specified they were found in readiness to ex- 
plain the general character and uses of the outfit or to remedy their de- 
fects before the board. 

While some were explained with greater readiness than others, with- 
out exception the explanations of the class were satisfactory and con- 
clusive of their knowledge and use of the torpedo-outfits as supplied to 
the ships of the Navy, and also of the attention paid to the subjects of 
the lectures during the course of instruction. 

Selections among the officers could have been made in certain cases 
that would have given more apparent credit to the instruction, but, as 
the assignment was made by the board at hap-hazard, without any refer- 
ence to the abilities of the class, and the result establishing the fact of 
the familiarity of the officer with the subject, I have to think the plan 
adopted was the fairest to represent the general character of the course 
and proficiency of the individuals of the class. 

Lieutenant-Commander Wood was forbidden by the surgeon to take 
part in the written course for the two or three weeks previous to the 
examination, and also from appearing before the board ; but I am glad 
to say that his great attention prior to his illness established his capacity, 
and that an examination would probably only have still further devel- 
oped it. 

The weekly-examination books of the class, while not averaging as 
good as those of the class of last year, were fairly kept, and contain 
the gist of much information valuable to the officer of the future. 

Comauders Selfridge, Bunce, and Norton comprised the officers in 
attendance on torpedo-instruction. Distinction was always made be- 
tween the officer in attendance and the officer under instruction. The 
latter was required to conform to the course as approved by the bureau, 
and the former simply to attend the course. These officers did every- 
thing that the class were required to do, except submit their books for 
revision by the instructors. They were constaut in attendance, very 
attentive, and took the same, or a superior part in all practical exer- 
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cises as the members of the class of instruction. No class have left the 
station in the past three years superior to these commanders in knowl- 
edge of the subjects taught here. 

As no place had been assigned them in the order for examination, an 
old hulk was offered to them and placed on the south end of the island 
as an obstruction to a channel, to be destroyed by the means found in 
any torpedo-outfit of a ship or squadron, thus exhibiting to the board 
their familiarity with the subject. Dynamite was substituted for gun- 
powder, as in wartime it probably would be found on shipboard for 
such emergencies. The filling, fusing, and placing of the torpedoes used 
were personally supervised by these gentlemen, and the hulk was de- 
stroyed. 

There was exhibited to the board a steam-launch fitted with the steer- 
ing-gear proposed by Lieutenant McLean in accordance with the bu- 
reau's directions to prepare a service steam-launch to be set off and con- 
trolled by an electric cable ; and, although it was the first experiment 
and the fittings were of a rude character, sufficient was demonstrated 
to pronounce upon the feasibility of the plan used. 

The Lay boat and Ericsson boat were shown to the board but not run. 

Professor Farmer's relay to the Lay boat was shown, and the demon- 
stration of one hundred and twenty -eight different things over one wire 
was made. 

An exhibition of the electric light was given for signaling, lighting 
ships, and lighting up against attack, &o. The Siemens machine on 
this occasion failed, and the Farmer was substituted for It. Subse- 
quent examination discovered the fault to be not in the machine but in 
the driviug-belts. 

The board were taken to the chemical laboratory, where Professor Hill 
showed bis mode of lecturing, and exhibited the principal objects of 
interest. 

At the electrical laboratory Lieutenant Converse explaiued his cir- 
cuit-indicator and its advantages. 

The very great interest and attention evinced by every member of the 
board in the explanations by the officers of class, and the subsequent in- 
spection of the station, together with the pertinent questions asked by 
them, gave a color and an interest to the close of the term of instruction I 
have never before ex|>erienced. Doubtless the board have expressed 
their satisfaction to the bureau, and I hope it may not be unbecoming 
In me to state the gratification of the officers of the station and of the 
class at the appreciation by the board of their labors during the past 
course. 

The instructors have, as usual, been most faithful in the discharge of 
their duties, and, although the officers in attendance and under instruc- 
tion embraced all grades from commander to ensign, the dignity of no 
one was affected, nor was there complaint made. 
Bespectfully, yoor obedient servant, 

K. B. BREESE, 
Captain, U. 8. &., Inspector of Ordnance, in charge of Station. 

Commodore W. N. Jefpbbs, XL S. ST., 

Chief of the Bureau of Ordnance, Navy Department, 

Washington, D. 0. 
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I. 

United States Torpedo Station, 

Newport, B. L, June l t 1877. 

ASSIGNMENT OP THE OFFICERS OF THE STATION TO DUTY. 

Lieut. G. A. Converse, U. S. K, senior assistant inspector of ordnance, 
and instructor in electricity, fuses, and diving. 

Lieut. J. S. Newell, U. S. N., assistant inspector of ordnance and in- 
structor in torpedoes. 

Lieut. A. E. Couden^ U. S. N., assistant inspector of ordnance and 
instructor in electricity. 

Lieut. T. G. McLean, U. S. N., assistant inspector of ordnance, in charge 
of drawings, plans, records, &c. 

Gunner William Burditt, U. S. N., in charge of machine-shop. 

Prof. M. G. Farmer, electrician. 

Prof. W. N. Hill, chemistry and explosives. 

K. R. BREESE, 
Captain, U. 8. JT., Inspector of Ordnance, in charge of Station. 

II. 

COURSE OF INSTRUCTION. 
[Embraces the months of July, August, and September.] 

The attendance of officers for instruction will be from the 9.30 a. m. to 
the 2.20 p. m. boat. 

The day is divided into two periods. 

First period from 9.45 a. m. to 11.45 a. m. 

Second period from 12.15 p. m. to 2.15 p. m. 

The following division of time will be observed, unless due notice is 
given of change : 



First period, 9.45 a. m. to 11.45 
a. m. 



Second period, 12.15 p. m. 
to 2.15 p. m. 



Monday 

Tuesday.... 
Wednesday. 
Thursday .. 
Friday 



Electricity 

Torpedoes 

Electricity 

Chemistry or explosives. 
Torpedoes 



Electricity. 

Chemistry or explosives. 

Electricity. 

Torpedoes. 

Examination papers. 



The principal instructor will assign the whole or part of a class to a 
period. 

HI. 



The officers nnder instruction will be divided according to rank in 
two parts, and will be known as the senior half and the junior half. 

Any change of programme from the established order will be posted 
in the officers' room at tbe machine-shop. 

Pocket note-books will be furnished the class for daily notes, and a 
blank-book for each branch of instruction, in which drawings and exam- 
inations will be recorded. 
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Questions bearing upon the lectures will be given out at tbeir close ; 
and the replies, carefully given and neatly written in the blank-books 
furnished for the purpose, must be handed in to the commanding officer 
on Monday. 

The books will be examined by the instructors, errors noted, and then 
returned by the commanding officer with such remarks as may be 
deemed necessary. 

The final examination will be of a practical character before the board 
of visitors, and the books of the class are to be submitted to the board. 

Opportunity will be given to officers to practice in diving and sub- 
marine work connected with torpedoes, and, at the close of the term, 
such officers as show themselves proficient will receive certificates as 
divers. 

Officers who desire to continue their studies will be (if circumstances 
permit) allowed to remain, and be attached to the station. 

The course as above prescribed has been approved by the Chief of the 
Bureau of Ordnance and the honorable Secretary of the Navy. 

K. B. B. REESE, 
Captain, U. 8. JST., Inspector of Ordnance, in charge of Station. 

IV. 

Torpedo Station, 
Newport, B. 7., September 27, 1877. 

Sir : During the course of instruction just completed there have 
been given in torpedoes fourteen lectures, of two hours each, and 
twenty-two periods of practical work, each period covering at the least 
two hours. 

Lectures have been given upon the following subjects, and in the 
order mentioned : 

One on the means of exploding torpedoes now employed in the serv- 
ice, and the manner of fitting service-torpedoes. 

One on service spar-torpedoes, and the history of torpedo- warfare. 

Two on the general division of torpedoes, history of the spar-torpedo, 
and the outfits of ships. 

Two on splicing cables; permanent wires on board ship ; improvised 
torpedoes; ship's fittings ; service boat-fittings, including other plans; 
monitor and tug fittings. 

One on improved boat-fittings and fast torpedo-launches. 

Oue on experiments with towing-torpedoes. 

Two on the Harvey sea-torpedo. 

Two on the French aud Danish towing-torpedoes, movable torpedoes, 
and Ericsson's movable torpedo. 

Two on the Lay torpedo, defense of ships against torpedo attacks, 
and the removal or clearing of a channel when obstructed by torpedoes. 

The practical work has been so arranged as to follow the lectures 
upon the different subjects, illustrating the practical application of the 
lectures. 

One period in detecting faults in electrical apparatus used in connec- 
tion with service torpedoes, wires, and fuses. 

One period in fusing, handling, and exploding exercise-torpedoes (5 
pounds), two officers to each torpedo. * 

Four periods in exploding service 75-pounder torpedoes, each officer 
filling, fusing, and exploding one from a launch. 

One period, each officer improvised a torpedo from jugs, cans, bottles, 
&c., furnished for the purpose, and exploded the same. 
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One period, each section of the class grouped and exploded together 
twelve improvised torpedoes. 

One period in fitting, fusing, and exploding four service 100-pounder 
torpedoes from the Nina under a floating target. 

Thirteen periods in the practical use of the Harvey sea- torpedo, each 
member of the class making two attacks upon the schooner Joseph 
Henry. The first attack the schooner did not try to evade, but the 
second attack every effort was made to evade the torpedo. In the latter 
case, at times, two torpedoes frere towed from the Nina, oue on each 
side, the schooner being defended by the same. The schooner, on all 
occasions, bad on board a portion of the class who had charge. 
Very respectfully, your obedient servant, 

J. S. NEWELL, 
Lieut, U. S. N., Assistant Inspector of Ordnance and Instructor* 

Capt, K. E. Breese, U. S. N., 

Inspector of Ordnance, in charge of Station. 

V. 

United States Torpedo Station, 

Newport, B. L, September 26, 1877. 
Sir : The instruction in electricity for the term now ending has con- 
sisted of the following lectures delivered before the class : 

1. Technical terms, meaning of. 

2. Galvanic batteries. 

3. Galvanic batteries continued. 

4. Galvanic batteries coutinued. 

5. Electric currents, laws of. 

6. Electric currents, measurement of. 

7. Electric resistance, laws of. 

8. Electric resistance, laws of, continued. 

9. Electric currents, heating effects of, application to electric fuse- 
making. 

10. Electric resistance, measurement of. 

11. Strength of current, electro-motive force and battery resistance, 
measurement of. 

12. Electro-motive force and battery resistance, measurement of. 

13. Battery resistance, measurement of. 

14. Arrangemeut of battery cells for any particular work. 

15. Magnets and magnetism. 

16. Amp&re's theory of magnetism and electro- magnetism* 

17. Electro-magnetic induction. 

18. Induction machines, Wilde's small machine. 

19. Farmer's machine, pattern A. 

20. Farmer's machiue, patterns A and C, Siemens' small machine. 

21. Comparison of machines which have a high resistance and have a 
high electro-motive force, taking Siemens' machine as a pattern, with 
machines which have a small resistance and a small electro-motive, 
taking Farmer's machine as a pattern. 

22. Wheatstone's, Breguet's,-Beardslee's, and Gramme's machines. 

23. Electrical apparatus of Lay's boat. 

24. Friction as a source of electricity, Smith's machine. 

25. The source of electricity most suitable for torpedo purposes in 
service afloat. 
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This course of lectures has been supplemented by a course of practical 
work of four hours per week. 

This work has consisted in setting up batteries, measurements of resist- 
ance, insulation, electro-motive force, battery resistance, strength of cur- 
rent, using various methods, measurement of machines, calculation of 
resistance from dimensions and quality of conductors, calculation of 
number and arrangement of battery cells necessary to do certain work, 
same for machines, repairing faults in machines purposely out of order, 
and other work of the same nature. 
Very respectfully, 

A. E. COUDEN, 
Lieutenant and Assistant Inspector of Ordnance. 
Capt. K. R. Breese, XL 8. N., 

Inspector of Ordnance, Commanding Torpedo Station. 

VI. 

COURSE OF INSTRUCTION IN CHEMISTRY AND EXPLOSIVES. 

Chemistry. 

h Chemical theory ; formula and equations. 

2. Oxygen; oxides; bases. 

3. Atmosphere; ozone; hydrogen; natural waters. 

4. Nitrogen; nitric acids and nitrates; action of nitric acid on or- 
ganic bodies. 

5. Acids and salts; compound radicals ammonia. 

6. Fluorine and hydrofluoric acidj chlorine. 

7. Hydrochloric acid ; bromine; iodine. 

8. Sulphur; sulphuric acid. 

9. Bisulphide of carbon; phosphorus; arsenic. 

10. Antimony; silicon and silicates. 

11. Carbon; carbonic acid; preparation of liquid carbonic acid and 
its use as a motor. 

12. Iron and iron smelting. 

Explosives. 

1. Explosive reactions; explosive effect. 

2. Detonation ; general composition of explosive bodies. 

3. Explosive mixtures ; gunpowder begun. 

4. Gunpowder continued, materials for, and process of manufacture. 

5. Gunpowder continued, manufacturing processes. 

6. Gunpowder continued, tests; results of explosion ; force. 

7. Gunpowder completed; effect of condition; regular grain. 

8. Chlorate mixtures. 

9. Nitro- glycerine; manufacture; properties; use. 

10. Dynamite; manufacture; properties; use. 

11. Gon-cottou ; manufacture ; properties : use. 

12. Picrates; picric powder; fulminates; fulminating mercury. 
Lectures illustrated by experiments and diagrams, and drawings pro- 
jected on screen by calcium light. 

Class present at time of making nitroglycerine and dynamite. 
Experiments made with different explosives. 
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VII. 

United States Torpedo Station, 

Newport, R. J., September 26, 1877. 
Sir : I respectfully submit the following report of practical work in 
fuse-making during the term of instruction just ended. Four hours per 
week have been occupied in this work. 

0& Each officer has been required to make the following fuses and ig- 
niters : 

Ten D. B. wooden case igniters ; ten D. E. copper case igniters ; three 
improvised fuses, Barber's ; three improvised fuses, Moore's : three im- 
provised fuses, Pillsbury's; three improvised fuses, from wire to be sup- 
plied; one original. 

In addition to this, lectures have been delivered before the class as 
follows : 

J£l. The various methods of determining the position of a ship with 
reference to any individual torpedo or group of torpedoes in a defensive 
system, and the electrical apparatus used for testing and firing such 
torpedoes ; explaining the methods of determining the position of a ship 
by cross-bearings, use of plane-table, electric position-indicator, and 
camera obscura, and the use of testing aud firing apparatus for systems 
of this kind. 

2. Continuation of subject of previous lecture, explaining use of cir- 
cuit-closer, circuit-breaker, and circuit shunts ; exhibited and explained 
the English shutter apparatus and the circuit-indicator. 
Very respectfully, your obedient servant, 

G. A. CONVERSE, 
Lieutenant and Assistant Inspector of Ordnance. 
Capt. K. R. Breese, U. S. N., 

Inspector of Ordnance, Commanding Station. 

VIII. 

The examination of the class will be by practical work in the pres- 
ence of the board of visitors, and as soon as they announce their readi- 
ness the class will be assigued bj twos or otherwise (at the discretion of 
the board) to take up, exhibit, and describe the following : 

I. 

1. Fire exercise-torpedoes from launches. 
Fire 75-pounder torpedoes from launches. 

2. Test permanent wires on board ship for continuity. 

3. Explain Ericsson torpedo to the board. 

Assigned to Lieutenant-Commander Woodward and Lieutenant Sel- 
fridge. 

II. 

1. Fire 100-pounder torpedo from Nina. 
Blowing up raft by 100-pounder torpedo from Nina. 

2. Test reel of insulated and spar-leading wires for insulation. 

3. Explain Lay No. 1 to board. 

Assigned to Lieutenant Berry and Ensign Fiske. 

HI. 

1. Improvised torpedo. 

2. Detection of faults in C machine. (Bell-hammer bent ; wire of B 
coil broken ; R coil short-circuited.) 
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3. Explain the service cast-iron torpedo. 

Assigned to Lieutenant-Commander Sterling and Lieutenant Frank- 
lin. 

IV. 

1. Fire group of torpedoes with machine. 

2. Use of articles found in supply-box. 

3. Detection of faults in wires. 

(Wire broken inside of insulation; short circuited ends of wire in 
contact at machine or in contact within the case.) 

Assigned to Lieut. Commander Elmer and Master Kilburn. 



1. Fit, launch, and tow Harvey torpedo, and make attach against 
Joseph Henry under way. 

2. Set up a Kerite firing-battery. 

3. Explain Lay No. 2 to board. 

Assigned to Lieutenant Forsyth and Master Ellery. 

VI. 

1. Explain Harvey torpedo. 

2. Given 100 igniters arranged in 5 groups of 20 each — 200 feet lead- 
ing wire. No. of station cells. E. M. F. = E. = group 
battery for the best effects for firing fuses. 

3. Explain manufacture of iguiter and fuse, and the object of their 
use to the board. 

Assigued to Lieutenant Hunker and Ensign Winder. 

VII. 

1. Explain torpedo charged with dynamite from boat. 

2. Detection of fault in fuse (broken bridge or short circuit). 

3. Explain the Harvey torpedo. 

Assigued to Lieutenant Berry aud Ensign Fiske. 

VIH. 

1. Explode torpedo charged with gun cotton from boat. 

2. Detection of fault in A machine. 

(Commutator short circuited or dirty — springs of commutator not in 
contact.) 

3. Explaiu object of insulating wires; method of making splices and 
insulating them. 

Assigned to Lieutenant Gilmore and Ensign Dauner. 

IX. 

1. Explode charge of dynamite. 

2. Describe torpedo outfit to the board. 

3. Given battery and 3 lengths of insulated cable, 2 call-bells and 2 
press-knobs. Connect in circuit for signaling so that signal shall be 
repeated at signal-station. 

X. 

1. Explosion of charge of frozeu dynamite. (This includes making 
firing charge. ) 

2. Detection of fault in firing-key (dirty contact points, short circuit 
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spring bent, needle shows no deflection due to rasty pivot, swelling of 
wood, or broken coil, or short circuited). 

3. Explain in general terms the process of manufacture of nitroglycer- 
ine and conversion into dynamite. 

COUDEN'S SHUNT METHOD. 

During the past year careful tests and comparisons have been made 
at this station of the relative merits of various methods of determining 
the internal resistances of galvanic batteries. Among all of these, none 
seemed to give better results than what is called the u shunt method." 

This method, as usually practiced at this station, is as follows: Intro- 
duce into the circuit of a galvanic battery a convenient rheostat and a 
suitable fine- wire galvanometer. Open and adjust the rheostat until a 
convenient deflection is obtained (42° 21/ is liable to least error), note 
carefully the deflection. 2?ext reduce the total external resistance of 
the circuit one-half. (This presupposes that the rheostat, as opened, 
offers more resistance than the galvanometer.) The needle will now be 
deflected more than it was at the first observation. If now another 
adjustable rheostat be used as a shunt across the terminals of the bat- 
tery, this shunt can be so adjusted that the reading of the galvanometer 
shall return to the same position as in the first observation. When 
this is the case, the resistance of the shunt is equal to the internal 
resistance of the battery. This method answers well enough for con- 
stant batteries, but for those that polarize rapidly, as does the Leclanch6, 
repeated and careful trials are often needed in order to obtain satisfac- 
tory results, and it is sometimes impracticable to secure the initial and 
instantaueous value of the resistance sought. 

Lieut. A. R. Couden, U. S. N., instructor at this station, conceived the 
idea that if the two changes, viz, shortening the resistance and apply- 
ing the shunt, were made simultaneously, there should bo at the first 
instant no movement of the needle, if the proper shnnt were first chosen. 
He availed himself of the two keys used in manipulating the Wheat- 
stone's bridge to carry out his idea. The results were quite satisfactory, 
but the two keys being independent of each other, and far apart, re- 
quired two fingers to press them, aud sometimes failed to operate with 
complete simultaniety. To remedy this, I bad constructed for him a 
key with a single finger-piece, but with two independent contact closers, 
which admitted of such adjustment as to secure the required simulta- 
neous closing of the two circuits when the key was depressed. 

The apparatus as thus constructed operates with entire satisfaction. 
Measurements have been made with it of 40 bichromate cells, in groups 
of 10, 20, and 40 in series, and the sum of two 10's agrees within one 
per cent, of the result of measurements of 20 in series, and so do the 
mea8urments of two 20*s agree with that of one 40 quite as nearly. 
Likewise the 40 cells grouped in 5 rows of 8 in series gives within less 
than two per cent, the same value for the average resistance per cell. 
This method is remarkably well adapted for making tests of the instanta- 
neous resistances of inconstant cells, not only those in which the inter- 
nal resistance varies, but those in which the electro- motive force falls 
off quickly upon a prolonged closure of the circuit. 

Another advantage of the method is, that galvanometers of various 
construction can be readily used ; those in which the resistance varies 
from 10 ohms to 2,000, and satisfactory results are attainable. 

Its practical working is likely to be much more satisfactory than 
Maure's method, inasmuch as one is not likely to fiud at hand, ordina- 
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rily, a galvanometer adapted to making measures with Maure's method 
to such a nice degree of accuracy. 

MOSES G. FARMER, 

Electrician. 
United States Naval Torpedo Station, 

Newport, II. I., December 16, 1876. 



United States Torpedo Station, 

Newport^ R. I, January 23, 1877. 
Sir : I have to inclose herewith a letter of Lieut. G. A. Converse, U. 
S. N. (with an indorsement of Professor Farmer), describing different 
ways of splicing the leading wires and torpedo cables, which I have to 
recommend for adoption in the service in place of the present method. 
Samples forwarded by express. Also modifications and improvements 
in electric primers, a primer connection, and a form of union designed to 
be used at guns when fired by electricity ; all of which is approved and 
samples sent by express for the approval of the bureau. 
Respectfully, your obedient servant, 

K. R. BREESE, 
Captain* U. 8. N., Inspector of Ordnance, in Charge of Station. 
Commodore W. N. Jeffers, U. S. X., 

Chief of the Bureau of Ordnance, Washington, D. C. 



United States Torpedo Station, 

Newport, E. I, January 22, 1877. 
Sir : I respectfully submit for your consideration the accompanying — 
"Proposed substitute for the present method of splicing the torpedo 
cables and leading wires now issued to ships. 
44 Modifications and improvements in electric primers. 
44 A primer-connection. 

44 A form of union designed to be used at guns when firing by elec- 
tricity." 

Very respectfully, your obedient servant, 

G. A. CONVERSE, 
Lieutenant, U. 8. N., and Assistant Inspector of Ordnance. 
Capt. K. R. Breese, U. S. N., 

Inspector of Ordnance, in charge of Torpedo Station. 

Referred to Professor Farmer for an indorsement on the electrical 
principles involved. 

K. R. BREESE, 
Captain, U. 8. N., Inspector of Ordnance, in Charge. 



proposed substitutes for the present method of splicing the 
torpedo cables and leading wires now issued to ships. 

In all insulated wire now issued to ships for permanent wires, for 
spar leading- wires, and torpedo-cable, the conductor consists of seven 
strands of small copper wire, and is, therefore, very flexible. Should it 
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become necessary to join two pieces of cable together it can be done by 
knotting the wire by, 1st, a sheet-bend; 2d, a reef-knot; 3d, a carrick- 
bend. 

Either of the methods can be used, but it is believed that the sheet- 
bend can be most easily and readily made, as the "becket" can be 
formed by bending the end of one of the wires back on itself, and, this 
being. done, there remains but one wire to manipulate and haul taut. 

In ail cases, after the bend or knot has been made, haul the wires as 
taut as possible before trimming off the ends. 

Advantages over present form of splice : 

1st. The "splicing-nippers and splicers" now furnished in the supply 
box can be abolished. 

2d. No special instruction is necessary to enable a sailor to make a 
perfect splice, and it is believed that the operation can be more quickly 
performed than by the present arrangement. 

3d. It is the strongest way of joining two pieces of wire. 

4th. The electrical properties are all that can be desired. 

THE ELECTRIC PRIMER. 

The modifications and improvements are — 

1st. Iu the operation of putting in the bridge, greater uniformity in 
the length, and consequently in the electrical resistance, being obtained. 

2d. A method of " rounding up" the quills, so that the primers will 
enter the vent of guns freely. 

3d. A method of "choking in" the quills and securing them firmly to 
the wires. 

4th. In the general "get up" of the whole primer. 

THE PRIMER CONNECTION FOR CONNECTING THE PRIMER TO THE 

LEADING- WIRES. 

A quick and easy method of attaching and detaching the primer from 
the leading-wires and so arranged that the operation can be performed 
while the gun is being loaded. 

To attach a primer. — See that the lower end of the connection is turned 
back as far as the slot will permit; insert the ends of the wires of the 
primers, one wire in each hole in the base of the connection, and then 
turn the lower part around as far as the slot will allow. The primer is 
firmly held and the electrical contact is good. 

After the primer has been inserted in the vent nearly the whole length 
of the wires, bend the latter at a right angle, whi$h brings the con- 
nection clear of the blast of the vent. 

To detach the primer. — Turn the lower end of the connection back as 
far as the slot will permit, and give the primer a slight jerk ; it will be 
detached quite easily. 

THE UNION. 

As an element of safety while loading, and for the purpose of allow- 
ing the primer to be connected to the leadiug-wires and inserted in the 
gun before pointing, a break is made iu the leading-wire Justin rear of 
the gun, which is to be closed the iustant the gun is " laid." 

As the bridging over of this break works the indicator on the spar deck, 
and annouuces to the officer stationed there that the gun is ready, it is 
desirable that this operation should be performed by the person point- 
ing the guns. 
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To accomplish these results, a bight of the leading-wire hangs down 
in rear of the gem, sufficiently long to permit the captain of the gun to 
hold the end in his hands while pointiug. This wire is severed and the 
ends are attached to the union. . The captain of the gun holds an end 
in each hand, and the instant the gun is sighted joins the union. 

In devising a suitable union for this purpose, the following points 
have been considered : 

1st. As the break is introduced for safety, it should be so arrauged 
that it is not liable to be closed by accident. 

2d. It should be of such a nature that its condition, i. c, closed or 
broken, can be determined at a glance by all stationed at the gun 
while loading, or until the captain of the gnu has taken it in his hand. 

3d. When closed it is a signal that the guu is ready for firing, and as 
the firing-current is to pass over the same wire, the break should of its 
own accord remain closed until intentionally broken. This requirement 
precludes the use of a press-button, or similar contrivance, for, having a 
tendency to automatically break the circuit, it would require the simul- 
taneous action of two persons to fire a gun, or of fi ve to fire a broadside 
in the case of the Treuton. Therefore no arrangement, designed either 
to break or close the circuit automatically, can be used. 

I cheerfully indorse the above as fulfilling all the necessary electrical 
conditions. I would call attention to the u primer connection," which in- 
sures the formation of a cleau, firm, and permanent electrical contact. 
The important features of the " safety-union " are, 1st, its condition 
can be readily seen at auy time by all persons handling the gun; 2d, 
its non-automatic character reduces to a minimum the number of men 
required. 

Very respectfully, 

MOSES G. FARMER, 

Electrician. 



United States Torpedo Station, 

Neivport, E. J., March 21, 1877. 

Sie : I had hoped to be able to forward with the corrected invoice of 
the Trenton's electric apparatus a detailed description, with drawings, 
bat owing to the want of a practiced draughtsman, and the fact that 
Mr. Converse and Mr. Gouden are very much occupied, I have been 
unable to do so. 

The following extracts of a report made to me I give in explanation to 
the bureau's indorsements on the original invoice sent to the bureau. 
and will forward, as soon as possible, full and detailed drawings ana 
descriptions : 

The apparatus furnished was for two distinct purposes, first, fioing guns and torpe- 
does ; second, calls and automatic fire-alarm. 

That intended for guns and torpedoes was designed to place the firing nnder the 
control of a single officer stationed at some central point, who shall be able to fire any 
gun when it is ready, or either or both broadsides, or as much of a broadside as may 
be ready. 

The faot that a gun is ready to be fired should be automatically signaled to the offi- 
cer firing the guns. This signal should only bs shown while the gun is actually 
ready; that is, if the captain of the gun, after having once been ready, desires to 
change his aim, the fact that the gun is no longer ready should be known to the firing 
officer. The gun-captain should be able to prevent the firiog of the gun by a simple 
movement, without self-exposure, whenever firing would result in injury to the gun, 
carriage, or gun's crew, or throwing away shot. The captain of the gun should kuow 
whether his primer and connections are good, independently of the signal to the officer 
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The Trenton's apparatus fulfills these condition?, and consists of the " firing-appa- 
ratus," located on the bridge; a " tell-tale" in rear of each gun; a " wire union" at 
•each gun and torpedo; a "primer-connection" for each gun; a "'signal -battery"; a 
" firing-battery "; and the necessary " wire " for connecting. 

The firing-apparatus contains a firing-key for each gun and torpedo, a firing-key for 
each broadside, a signal number or letter, corresponding to each gun and torpedo, and 
an electro-magnet for each gun and torpedo. 

A tell-tale is a galvanometer, the movement of whose magnet displays two red quad- 
rants in a white field. Its object is to inform the captain of the gun that his connec- 
tions and primer are good. 

A wire union is a simple arrangement for electrically connecting two wires. It ia 
held in the baud of the gun-captain. When his gnn is ready, he makes the connec- 
tion ; when not ready, he breaks the connection. Either can be done in a moment. 

A primer-connection is an arrangement for connecting the primer into the electrical 
circuit. 

The signal-battery consists of twelve large modified Le Clanche* t^ells, and furnishes 
the signal-current which tells the tiring-officer that gnns and torpedoes are ready, and 
the gnn-captains that their connections aud primers are good. This battery also fur- 
nishes current for certain bells. 

The firing-battery consists of twenty medium modified Le Clanche* cells, and fur- 
nishes the firing-current for guns and torpedoes. 

The wire for connecting consists of a wire from each battery to the firing-apparatus 
on the bridge, a wire from the firing-apparatus to each gun and torpedo, in eaoh case 
connecting in tell-tale, wire union, and primer-connection, and a common return wire 
from all the guns to both batteries. 

This common return wire is also used in connection with bells. 

The apparatus for calls aud tire-alarm consists of five small vibrators four large 
vibrators, seven push-buttons, three bell-pulls, one battery, five thermostats, one small 
annunciator and wire for connecting. 

The five small vibrators were for orderlies, pantry-yeoman, and master-at-arms. 
The push-buttons and bell-pulls were for use with the bells. The four large vibrators 
were placed near the fore and main masts, on the gun and berth decks, for calling crew 
to quarters at night, and for signaling to powder-division while at quarters. They 
may be rung from bridge or from captain's cabin. The current for ringing them is 
supplied by the signal battery of twelve cells, previously described. 

The five thermostats, set at 140° Fahrenheit, were placed one in each of four coal 
bunkers and one in general store-room. 

The annunciator of four numbers is used in connection with thermostats to give 
alarm, and indicate locality of fire. 

The battery consists of four medium Le Clanche* cells (modified), and furnishes car- 
rent Jor small bells and for the annunciator. 

The wire for connecting consists of the necessary wire for connecting the battery 
press-buttone, bell-pulls, and bells, and for connecting thermostats, annunciator, and 
battery. t 

The wire about the ship was led through holes bored in the beams and underneath 
"fore and ait pieces," and covered in with ash battens or Scotchmen. Where wires 
passed from deck to deck a brass pine was used to protect the wires from water. 

All wiie-splices were soldered and insulated with rubber tubing. 

The apparatus was tested after it was in place, and everything worked perfectly. 

I regret to say that the cost of these articles has much exceeded the 
estimates, but as it was all new ground and the workmanship of a del- 
icate and special kind, I am, in consideration of what the apparatus 
performs, and the experience to be gained from it, satisfied that the 
service will get due benefit from it. 

Respectfully, your obedient servant, 

K. R. BREfjSE, 
Captain U. 8. N., Inspector of Ordnance in Charge of Station. 

Commodore W. N. Jeppees, TJ. 8. N., 

Chief Bureau of Ordnance, Washington, D. C. 



PROPOSED SYSTEM OP WIRES POB TRENTON. 

For signaling : 
Commander-in-chief: Call-bell on bulkhead for orderly and steward. 
Buttons as convenient in cabin and state-room. Commanding officer : 
Same. Executive officer : Call for master-at-arms. 
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Eight-inch gongs near foremast and mainmast, on gun and berth 
deck, for calls to general quarters and fire-quarters at night, for use of 
commanding officer or officer of deck, as desired. 

Thermostats in general store-room, forward coal-bunker, starboard 
and port buukers, on each deck, set to 120°, to connect with annunciator 
on cabin bulkhead, near captain's orderly. 

For firing torpedoes : 
Wires leading from electric firing apparatus to bulwarks, abreast of 
heels of torpedo-spars. 

For firing battery: 

Wires leading from electric firing-apparatus to rear of each gun on 
gun-deck. 

The officer assigned to take charge of putting up the wires, &c, will 
take with him from here ail the necessary material. 

The position of keyboard for firiug the battery and torpedoes is pro- 
posed to be placed on the bridge. 

The electric primers making up for the Trenton are thought to be 
great improvements over the old ones, are of uniform resistance, and 
near the iguiter for fuse for torpedoes : designed by Lieutenant Con- 
verse. 

Position of battery (galvanic) to be decided on. 

The above has been communicated to Commander Ramsay. 



Torpedo -Station, 
Newport, R. I., July 20, 1877. 

Sir : I respectfully submit the following account of a series of experi- 
ments recently made with the electric cannon-primers and primer-con- 
nections, manufactured at this station for the United States ship 
Trenton. 

At the time the primers were made there were no facilities for testing 
them as fully as was desirable, owing to the want of a gun of large 
caliber. Experiments made at that time with the 12-pound howitzers 
proved the primers to be all that could be wished for guns of that class. 
Other experiments, made with a brass tube 0.24 inch in diameter, 0.04 
inch larger than the standard for vents of guns, and 36 inches long, 
were sufficiently successful to justify the conclusions that the primers 
would fully meet all the requirements of the Trenton's 8-inch rifles. 
It seemed advisable, however, to make additional experiments with the 
largest guns in the service whenever opportunity should occur. Ad- 
vantage has been taken of the presence of the Alarm, with a XV-inch 
gun, for this purpose; Lieutenant Paine having kindly given his con- 
sent, and greatly assisted in making the tests. 

The object of the experiments was to determine — 

First, (a) Power of the primers ; (ft) Liability of wires to obstruct 
the vent : (c) Liability of fragments of the quills to remain in the vent. 

Second. Liability of moisture or salt-water to make a short circuit in 
primer-connection. 

Third. Effect of defective insulation of leading-wires, in addition to 
wet connections. 

Fourth. Effect of saltwater on primers. 

Fifth. Effect of defective insulation of leading-wires, aud salt-water 
on battery. 
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FIRST. 

1. XV-inch gun. Charge, 35 pounds cannon-powder. Cartridge set 
home without being rammed. 

(a) Service cartridge-bag, not pricked. Distance from top of vent to 
top of cartridge 21 J inches. Fired on closing circuit. 

(b) Primer thrown entirely clear of vent. 

(c) Quill split longitudinally, but remained fast to wires. 

2. XV-inch gun. Charge, 35 pounds cannon-powder. Cartiidge set 
home without being rammed. 

(a) Service cartridge-bag, not pricked. Distance from top of vent to 
top of cartridge 22 inches. Fired on closing circuit. 

(b) Primer thrown entirely clear of vent. 

(c) Quill split longitudinally, but remained fast to wires. 

3. XV-inch gun. Charge, 35 pounds cannon-powder. Cartridge set 
home without being rammed. 

(a) Service cartridge-bag, not pricked. Distance from top of vent to- 
top ot cartridge 22£ inches. Fired on closing circuit. 

(b) Primer thrown entirely clear of vent. 

(c) -Quill split longitudinally, but remained fast to wires. 

4. XV-inch gun. Charge, 35 pounds cannon-powder. Cartridge set 
home without being rammed. 

(a) Two service cartridge-bags, one inside the other, not pricked. 
Distance from top of vent to top of cartridge 22J inches. Fired on closing 
circuit. 

(b) Primer thrown clear of vent. 

(c) Quill split .longitudinally, but remained fast to wires. 

SECOND. 

A single cell of firing-battery, with two leading-wires, each about 
twenty feet long, was used. 

The primer having been inserted in the u connection," the latter was 
entirely submerged in sea-water. 

Primer fired on closing circuit. 

This test was repeated three times with the same results. 

THIRD. 

The connections were the same as in the second experiment. Each 
leading wire had a splice about one inch long made in it, and both 
splices, uninsulated, were submerged in a cup of sea-water, the " primer- 
connection" being also submerged as before. 

Primer fired on closing the circuit. 

Repeated this experiment several times, with the same results. 

FOURTH. 

Primers were immersed in sea-water for upward of five minutes, with- 
out showing the slightest sigus of injury or becoming damp. 
All exploded with the usual force. 

FIPTH. 

Connections were made as in the second experiment. 
Primer-connection, bare splices, and battery-cup entirely submerged 
in sea- water. 
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Primers fired on closing the circuit. 
Experiment repeated several times, with the same results. 
Tbe primers used in these experiments were from the lot manufactured 
for the Trenton. 

The battery used was a large-sized Kerite covered zinc cup, with the 
Leclauch6 electrode covered with a bunting bag, of the same pattern 
as those furnished the Swatara and Trenton.* 

The fragments of the primers used in the XV-inch gun are transmit- 
ted herewith. 

Although these experiments undoubtedly prove that the primer is 
sufficiently powerful for general use in the service, I would recommend 
that other experiments be made, using hexagonal or other large-grained 
powder, whenever a favorable opportunity occurs. 

I am, sir, very respectfully, your obedient servant, 

GEORGE A. CONVERSE, 
Lieutenant^ V. 8. JV., and Assistant Inspector of Ordnance. 
Capt. K. R. Breese, U. S. A., 

Inspector of Ordnance, in charge of Torpedo Station. 



United States Torpedo Station, 

Neicport, R. L, May 7, 1877. 
Sir : I have to inclose a report of Professor Hill on some experiments 
with dynamite. These experiments, although in contemplation as a part 
of the examination into nitro-glycerine and its componnds, were ad- 
vanced by jny direction, with a view of settling, if possible, a difference 
of opinion between Professor Hill and Lieut. R. B. Bradford relative to 
the action of dynamite under certain conditions. 

Lieutenant Bradford quoted a French authority for the necessity of 
an absolutely tight vessel for dynamite, and General Abbot, United 
States Engineers, for the certainty of exploding frozen dynamite. Pro- 
fessor Hill took issue with him on these subjects. 

Leaky vessels for dynamite, unfrozen, were found not to affect the ex- 
plosion when left in the water for a short time. Experiment is to be 
made with dynamite in a basket, and from that degree to such acci- 
dental leaks as may be found in castings or made-up torpedo cases, and 
exposed for different lengths of time to establish whether, " after a certain 
time, the nitro-glycerine will be washed out of a leaky case." 

The uncertainty of exploding frozen dynamite even with excessive 
charges of fulminate of mercury is well established. 

Experiments will be made for a new fuse to explode frozen dynamite. 
Respectfully, your obedient servant, 

K. R. BREESE, 
Captain, U. S. JY., Inspector of Ordnance, in charge of Station. 
Commodore W. N. Jeppees, U. S. N., 

Chief Bureau of Ordnance, Washington, D. C. 



United States Torpedo Station, 

Newport, JR. I., April 30, 1877. 
Sib: I submit the following risumi of the experiments of the last 
winter in frozen dynamite. 

Our experimenting with frozen dynamite extends back several years, 

* This battery was designed by Lieutenant Converse, and is known at tbe station as 
the Converse battery.— K. R. Breese, Captain U. S. N. f Insp. Ord., in charge. 
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and raany experiments have been made. I must first briefly refer to 
these experiments. 

As is well known, liquid nitroglycerine is readily exploded by 5-10 
grains of fulminating mercury, but when frozen I have never been able 
to fire it. Dynamite, presenting a different mechanical condition, be- 
haves differently. 

When dynamite freezes to a loose, fine powder it may be exploded 
with tolerable certainty by the ordinary detonating fuse (15-20 grains of 
fulminate). In a large number of experiments, with small amounts, 1 
have found but very few cases when explosion did not occur. But in 
proportion as it is solidly frozen, that is, compacted together, the ex- 
plosion is less sure, until, if the mass is very solid, firing becomes very 
uncertain. 

Differences may be found in different dynamites. Some will fire more 
readiJy when frozen than others. This is perhaps due to differences iii 
the sensitiveness of uitro-glycerine. (I have demonstrated that varia- 
tions in seusitiveness of dynamites arc noticeable by experiments made 
during the last year). But it is more probably principally caused by 
variations in mechanical condition. Thus one dynamite is drier thau 
another, either from its containing a little less nitro-glycerine or because 
the absorbent is a little better. As dynamite is merely a mechanical 
mixture, slight variations of such kinds will naturally occur. 

Evidently the drier dynamite will be less likely to become compacted 
and more likely to freeze loosely (pulverulent) than the moister, which 
will pack together while thawed and soft. 

Also, it is plain that in large masses this agent will behave differently 
than iu small. In a large case the weight of the mass will cause it to 
settle down, since the dynamite, when used (that is thawed), is soft and 
yielding and capable of being packed. (Thus, by driving in paper car- 
tridges, it may be made to have a specific gravity of 1.5, while if sim- 
ply filled in it will be no more than 0.9.) Theu, if the dynamite becomes 
frozen, either it may freeze so solidly as not to be fired at all, or part of 
the charge may get into this condition while the remainder may be capa- 
ble of explosion. (1 have observed instances where part of a frozen 
charge would explode and part be scattered without firing, although it 
must be admitted that these were small amounts, in paper cartridges, 
fired in open air. Perhaps in a large mass this might not occur ; but it 
is necessary to guard against such a chance.) 

Previous to this winter, nearly ail the experiments I have made with 
frozen dynamite were upon a small scale, say in quantities of one-half 
pound to two pounds, in paper or tin cases, and fired in the open air. 
The ordinary detonating fuses were used in most cases. Some curious 
results were noticed ; but in the main the conclusions drawn in regard 
to the explosion of frozen dynamite are those which have been already 
given. 

It .seemed to be very desirable to try further experiments, and 
especially on a larger scale, and under the circumstances of practice. 
In larger quantities the probability of solid packing and freezing occur- 
ring is much increased, while, on the other hand, it is possible that on 
a large and more resisting mass the effect of the fuse may be different 
than in a small cartridge, which it can tear to pieces, scattering its con- 
tents* 

During the past winter, all the experiments possible with the limited 
means at hand have been made, with the the result* given below. 

In these experiments the dynamite was always handled while thawed, 
and allowed to freeze in the case, usually in the water. 
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Charges of 40, 50, and 100 pounds were used in iron torpedo cases. 
These were heavy, difficult to handle, aud had to be planted on the west 
side of the island, requiring more men to do the work than could always 
be had. bo, to economize labor, and to continue the trials, tin cans, hold- 
ing 5 to 7 pounds, were taken for preliminary experiments, to serve as 
guides for the larger ones. These were usually placed on the east side 
of the island. 

The fuses employed in all these experiments were the ordinary deto- 
nating exploders, containing 15.20 grains of fulminating mercury. In 
some of the first trials it was found that exploders would not always 
resist (they were not intended to) long exposure at considerable depths, 
if the case leaked aud filled with water, becoming dampened and useless. 
(It should be remarked that in many of these experiments the cases were 
iutentiunally not water tight.) To avoid this difficulty, the exploders 
were protected by a coating of gutta-percha, being thus easily rendered 
impervious. 

SMALL CASES. 

No. 1. Six and a half pounds. Tin case. Ordinary detonating exploder. 
Case closed with cork, carrying exploder-wires, and not fitting tight. 
Placed in 18 feet of water February 8. February 16 tried to fire, with- 
out success. On weighing, fouud defect in connection. 

No. 2. Same as No. 1, except that case contained 7 pounds. Placed 
and attempted firing at same time as No. 1. Failed to explode, and, on 
weighing, found exploder dampened and useless. In both these the 
dynamite found frozen hard. 

No. 3. Seven pouuds. Tin case. Fused as in Nos. 1 and 2. Twenty 
feet of water, February 19. Temperature of water 1° C. February 20 
fired exploder without exploding dynamite. Found that the exploder 
had completely broken up in charge. Temperature of water 2° (J. 

No. 4. Same as No. 3, except that exploder protected by covering of 
gutta-percha. Same result as No. 3. 

No. 5. Seven pounds. Tin case. Two exploders (protected) branched. 
Placed in 18 feet water February 26. March 1 both exploders fired in 
charge, bursting case and scattering dynamite, but without exploding 
the latter. Dynamite frozen hard. 

No. 6. Same as No. 5, with same results. 

No. 7. Five pounds. Tin case* Fused with one exploder, containing 
40 grains of fulminating mercury. Placed March 10, and on March 12 
tried to fire, but exploder was defective. 

No. 8. Same as No. 7. 

No. 9. Same charge as No. 7. Fused with one exploder, containing 50 
grainy of fulminate. Placed March 10. March 12 exploder fired, burst- 
ing open case, but without firing dynamite. Dynamite hard frozen. 

No. 10. Same as No. 9. 

No. 1L Kepetitiou of No. 7. Placed March 19, aud on the 20th fired, 
exploder bursting case 0]>en without firing dynamite. 

No. 12. Same as No. 11. 

LARGE OASES. 

No. 1. Forty pounds dynamite. Old sheet-iron spar-torpedo, not 
water-tight. Two exploders (usual detonating) branched February 16, 
placed in 33 feet water. February 20 exploded torpedo with usual 
effect. 

No. 2. Forty-five pounds dyuamite. Otherwise same as in No. 1. 
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Placed iu 21 feet water February 16. February 27 failed to fire. On 
weighing found that both exploders had fired completely. Dynamite 
hard frozen. 

No. 3. Same as No. 1, with 49 pounds dynamite and exploders pro- 
tected. Placed in water February 20. March 8 failed to explode charge, 
although exploders were fired. 

No. 4. Same as No. 3, and with same result. 

No. 5. Cast-iron spar- torpedo case, with 100 pounds dynamite. Tvro 
protected exploders branched. Allowed to freeze in open air after fusing 
and before planting. Placed in water March 12. March 24 failed to 
explode charge although exploders fired all right. 

No. 6. Same as No. 5, but with one protected exploder, containing 
50 grains of fulminate. Placed iu water March 24. April 7 exploded 
with great effect. 

No. 7. Cast-iron spar- torpedo case without spindle; 121 pounds dy- 
namite. In center of charge, a tin can put, containing 12 ounces loose 
(spread out to freeze) frozen dynamite and one ordinary exploder. 
Placed in water March 29. April 7 exploded with great effect 

Note. — During the time which elapsed between the filling and firing 
of Nos. 6 and 7, the weather had become much milder, and it is there- 
fore possible that, in these instances, the dynamite did not freeze as 
completely as in the others. It was therefore desirable to repeat them. 

No. 8. Same as No. 6. After filling torpedo, placed in ice for 36 
hours until frozen. Planted and tried at once. No explosion followed, 
and on examination it was found that the exploder had gone off ail right, 
but without affecting dynamite. 

No. 9. Same as No. 7, and treated in same manner as No. 8. Ex- 
ploded with great effect. 

We therefore conclude that an exploder containing fulminating mer- 
cury only will not fire frozen dynamite with auy certainty. Iu these 
trials it did so twice, but in one instance (No. 6 of the large cases) it is 
doubtful if the charge was well frozen, and in regard to the other, it 
must be remarked that an exactly similar torpedo, which remained in 
the water a longer time (11 days instead of 4), was not fired ; so it is pos- 
sible that the same explanation may apply in this also. 

In previous experiments on the small scale I have succeeded in ex- 
ploding frozen dynamite much more often than in these trials. 

To insure the explosion of frozen dynamite in torpedoes, some better 
means must be found than the ordinary exploders. 

The most obvious way would be to arrange an exploding charge of 
loose dynamite (as in Nos. 7 and 9 of the large cases) to be fired by an 
ordinary exploder. I have rarely found that loose pulvernlent dynam- 
ite would fail to be exploded in this way, although I have bad a very 
few such occurrences. Probably there would be no difficulty in making 
this sure, however. 

I also have had one instance (in winter of 1875-'76) when an initial 
charge of loose exploded without putting off the main body, but it was 
only £ ounce in a cartridge of 16 ounces, while in these later experi- 
ments 12 ounces of loose were used in a charge of 100 pounds or more- 
There would probably be little practical difficulty in arranging such an 
initial charge. The dyuamite is easily got in the right state, and it only 
requires to be placed in a case strong enough to protect it from the mass 
of the charge. To insure that this fuse-dynamite should remain loose 
and pulverulent, it might be made a little less rich in nitro glycerine 
than the rest, so that it would be drier and without tendency to pack. 

However, further experiment must be made to prove that frozen dynam* 
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ite caii be certainly fired in this way, and to indicate the best method 
of arranging torpedoes and exploders with this object in view. 

In addition, it would be important to try other kinds of exploders, to 
see if some better means of tiring could be obtained. 

If dynamite is to be used in torpedoes, this matter must be worked out 
and a certain means of exploding it at all times found. 

Besides the experiments which have been mentioned above, some 
trials of a method of measuring the force exerted by frozen and thawed 
dynamite comparatively were made. The preliminary experiments were 
successful, and the method seemed to promise well. Preparations were 
made to carry them on, but they have not been performed from lack of 
the pressure-gauges required. 

During the present season I have to complete some series of experi- 
ments with various dynamites and on modes of firing this explosive iu 
its osual condition. 

The experiments with the frozen dynamite should be resumed next 
fall and winter. In order that this may be done, the dynamite must be 
prepared in advance. I would respectfully recommend that it should 
be made during the coming summer. As no work of this kind has been 
done here for nearly eighteen months, we have no materials on hand. 
Very respectfully, 

WALTER N. HILL, 

Chemist 

Capt. K. R. Reese, U. S. N., 

Commanding United States Torpedo Station, Newport, B. I. 



INSTRUCTIONS. 

Keeping and use of dynamite — supplies, storage, &c. 

1. Dynamite is supplied in wooden boxes holding 25 and 50 pounds. 
The boxes are carefully made, so as to be strong and tight. The covers 
are fastened on with brass screws, the joint being made tight by means 
of a thin rubber gasket. The boxes are paiuted a brownish-red. 

2. Dynamite should be stored in a cool dry place. 

3. When stored, the covers of the boxes containing dynamite should 
be slightly loosened by taming back the screws a few turns and spring- 
ing up the covers, if necessary. The projection on the inside of the. 
cover will sufficiently close the box without preventing some communi- 
cation with the external air. 

4. The boxes will be marked on one side in black, the marks indicat- 
ing the contents, gross and net weights and numbers, and date. Each 
box has two numbers ; the first is the lot number and the second the box 
number. The following is an example of the mode of marking: 



Dynamite. 

Weight, 62—50. 

Lot 33, No. 44. 

November 30, 1875. 
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The inside of the cover of each box will also be similarly marked. Id 
making up records or statements, use both numbers. 

5. With each lot of dynamite are supplied two boxes, containing tools 
and other articles necessary for use with it, and one lead-lined-box. The 
box marked Dynamite, Supply No. 1, contains silica for use in case ab- 
sorbent material is needed and materials for testiug. 

The box marked Dynamite, Supply No. 2, contains 1 copper scoop, 1 
copper funnel, 2 wooden spatulas, and 2 wooden rods for handling the 
dynamite; 1 screw-driver, 1 paper small copper tacks, 1 roll paraffined 
paper, and 1 small copper hammer for repairing the lining of the 
boxes, if required. The box marked Dyuamite No. 3 is the lead-lined 
box used for remixing the dynamite. 

Possible changes ; frequent examination. 

6. Exudation (separation of liquid nitro glycerine) must be carefnlly 
guarded against. A tendency toward exudation is indicated by a change 
in appearance, the dynamite becoming moist and sticky instead of dry 
and pulverulent, and by a difference in dryness of the upper and lower 
portions of the mass. 

Finally, if exudation occurs, oily drops of liquid nitroglyccriue will 
be found in the bottom of the box containing the dynamite. To prevent 
this taking place, the dynamite should be frequently examined, at least 
once a month, and in very warm climates once in two weeks, lu exam- 
ining to detect tendency toward exudation it should be noted, if the 
dynamite seems to have become much softer or stidkier than at the 
last examination, if on stirring carefully the contents of the box with 
the wooden spatulas provided for the purpose the lower part seems 
to be moister than the upper, and, finally, if any liquid has actually sep- 
arated. If any distinct difference in dryness is noticed between the 
upper and lower portions, the dynamite should be remixed with the 
wooden spatulas in the box containing it, or the box may be emptied 
iuto the lead-lined box, in which the operation may be more easily and 
thoroughly performed. If the dynamite merely seems to be a little 
softer or moister, nothing need be done with it; but if it becomes plainly 
wet or pasty, or if drops of liquid are found to have exuded, then it may- 
be readily restored to its original condition by stirring it thoroughly with 
a small quantity of fresh absorbent (silica), which is supplied for this 
purpose. This must be done in the lead-lined box with the wooden 
spatulas. Pains must be takeu to obtain a complete mixture of the 
fresh material with the old. 

It is improbable that any trouble should be experienced from exuda- 
tion ; but if it should occur, it can be entirely overcome in the above 
manner without danger. 

It should be borne in mind that dynamite is a mechanical mixture of 
liquid nitroglycerine with a solid absorbent. Its freedom from a tend- 
ency to exudation depends upon the absorbing power of the absorbent 
used. Nitro-glycerine at comparatively high temperatures is much 
more fluid than at lower ones. Therefore, in order that separation 
should not take place at any time, there must be a sufficient excess of 
absorbent power. The dynamite supplied has such excess, but it will, 
of course, be slightly softer in a warm climate than in a cooler one. As 
long as it is dry enough to be handled, it is in a satisfactory state. 

7. In examining, remixing, or otherwise handling dynamite, pains 
must be taken not to scatter it about. Boxes should be open and all 
work performed upon a piece of tarpaulin or canvas, which cau be rolled 
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op and shaken afterward. Any dynamite scattered must be carefully 
swept up. All tools, boxes, &c, used in handling dynamite must be 
earefully wiped before being put away. Each time the lead-lined box 
is used, it must be nicely cleaned by wiping it out with cotton-waste or 
clean rags. All waste material (rags used in cleaning, &c.) should be 
thrown away. 

8. Decomposition of the nitro-glycerine is not likely to occur. If it 
should take place, it may be recognized by a strong nitrous odor, due to 
the evolutiou of oxides of nitrogen and by the acid reaction of the dy- 
namite. The nitrous odor is peculiar, and is the same as that observed 
when a metal is treated with nitric acid. Evolution of this gas may 
also be detected by the white test-paper furnished. 

This paper contains potassium-iodide aud starch and is turned blue 
by exposure to nitrous fumes. It must be well moistened before using. 
The dynamite may be tested for acidity by the blue litmus-paper fur- 
nished. Moisten the paper and lay some of the dynamite upou it, or 
place some of the dynamite in a test-tube and shake with a little water 
and dip the test-paper in the liquid. If acid is present the paper will 
be strongly reddeued. If decomposition is going on it will show itself 
markedly by the above tests. The test-papers must be kept in their 
bottles aud tightly stoppered. In the event of active decomposition being 
found to be going on, the dynamite should be used soon or thrown 
away. No instance has yet been noticed of this having occurred with 
dynamite properly made. Even an inferior article has been found to 
keep very well under ordinary circumstances. 

Slight decomposition, if thought to occur, is of no consequence if the 
dynamite is not in great masses or too closely confined. As already 
stated, decomposition will show itself plainly enough, and therefore 
need not be apprehended without strong indications. 

9. Examinations and observations upon the condition of dynamite 
must be carefully recorded and the record transmitted to the Bureau of 
Ordnance. The following form will be used iu recording observations : 



Dste. 


Not. 


Apparent 
condition. 


Litmus-paper. 


Starch-paper. 


Remarks. 


1875. 
Deo. 1 


33,34 


Good 


No effect 


No effect 


Tamed ont and remixed. 



Transportation. 

10. While carrying about, the covers of the boxes must be tightly 
closed to avoid leakage. 

11. Dynamite should of course bo handled with care, but it is not 
sensitive to blows or ordinary treatment, so that it may be handled 
freely without danger. 

Use. 

12. At temperatures of 40° Fahr. and below, the nitro-glycerine in 
dynamite freezes. In this condition firing becomes difficult, and the 
effect obtained is lessened. If the dynamite is frozen solidly it cannot 
be fired, but if it remains loose and pulverulent it may still be fired. It 
is therefore very desirable to use it unfrozeu. If it should be frozen, it 
may be readily thawed by placing it iu a metallic, earthen, or glass 
vessel, and putting this in hot water until the dynamite regains its nor- 
mal condition. 
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13. In charging torpedoes with dynamite, use the scoop and funnel 
provided for the purpose, wiping them carefully before replaciug them. 
l?be rods are for clearing the funnel when obstructed, and for packing 
the dynamite in the case. While filling, place the case on a piece of 
canvas, so that any scattered material may be collected. Aftdr the case 
is filled, wipe off the outside so that nothing may be left sticking to it. 
In charging, it will often be found convenient to empty the dynamite- 
box into the lead-lined box aud charge from the latter. 

14. Persous handling dynamite for the first time sometimes experi- 
ence a severe headache of short duration. Susceptibility to this effect 
is soon lost with constant use. The headache when experienced is tem- 
porary, no permaneut injury being produced. 

15. Use but from one box at a time. If at any time the contents of dif- 
ferent boxes are mixed together and the dynamite afterward returned 
again to the boxes, mark on each box the numbers of the boxes whose 
coutents have been mixed together. This is necessary in order that it 
may be possible to trace each lot of dynamite from the time it was made 
until used or turned into store again. 

16. Only the fuses specially supplied for the purpose must be used 
with dynamite. The simple powder-igniters will not fire it. 

17. The force of dynamite may be considered as 6, gunp6wder being 
taken as 1. The chief advantage of dynamite lies in the violent char- 
acter (detonation) of its explosion. 

18. The firing-point of dynamite is about 350° Fahr., while that of 
gunpowder is 600°. 

19. Dynamite is not exploded by sparks or flames, but is merely set 
on fire, burning slowly away, leaving a white residue of silica; conse- 
quently, the ordinary precautions taken with gunpowder will be amply 
sufficient, to prevent accident while haudling dynamite. 



United States Torpedo Station, 

Neivport, R. J., November 16, 1877. 

Sir : Owing to the limited appropriations and the absence of the tag 
Nina from the station from October to May, but little progress has been 
made in advancing the numerous contemplated experiments. 

For the greater part of last year there could be employed only one 
carpenter, two machinists, one laborer (specialist) for chemical labora- 
tory, one laborer (specialist) for electrical laboratory, one rigger and 
fireman at machine-shop, oue painter and general shop hand, two labor- 
ers for general work, clearing away snow, &c, oue teamster, four men 
for ferry launch, and one night-watchman. 

During the preseuce of the class of officers under instruction this 
force was slightly increased, aud the work of the station very much 
aided by the crew of the Nina. 

With the force above described all torpedo-outfits for ships had to be 
prepared, and those returned from sea overhauled and made service- 
able, wheu possible. The buildings, machinery, boats, &c, were cared 
for, and, wheu opportunity offered, such experiments were made as the 
limited force would admit, the reports of which, from the heads of de- 
partments and their assistants, will be found iu their proper places. 

The buildings are in good condition, the coat of oil and paint given 
to them has wonderfully improved their appearance, but does not effect- 
ually cover the wood, as was thought, and I would recommend that an 
additional coat of paint be given in the spring. This climate is partica- 
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larly hard upon wooden buildings, and those on the island need extra 
care owing to their exposed position. 

A proper coal-bin has been completed for the coal nnder the Bureau 
of Equipment. 

A temporary blacksmith-shop has been built of a capacity to do small 
job-work, thus saving the machine-shop from the smoke which has so 
long disfigured it. 

The torpedoes and torpedo-fittings for boats, designed by Lieutenant 
Converse, are now being experimented with, with, no doubt, favorable 
results. 

The spars for the Lightning have also been experimented with, and a 
full report will be made thereon. 

The general condition of the boats is as reported last year. 

I beg the bureau to urge the necessity of an appropriation for a sea- 
wall on the west side of the island. During the last eight months from 
two to three feet in width of the island has been washed away, and 
every gale of wind now makes its inroad. 

Owing to the protracted illness of Professor Farmer, the electrician, 
the results of the year's work have been considerably delayed in prepa- 
ration. His report will be read with great iuterest, and I hope to for- 
ward soon a supplementary report, which will bring up the record of ex- 
periments to date. 

Professor Hill has not accomplished much beyond the needs of the 
station, owing to lack of force for the desired experimental work and 
want of means for outside purchase. 

His report embraces the results of the past year, and is very valuable. 

The service igniter and fuse has undergone some slight changes, full 
reports of which have been submitted to the bureau. 

The ability and intelligence of the officers at the station are equal to 
the times, and it seems a pity that they cannot be made greater use of 
through lack of means. 

A liberal crew allowed to the Nina would contribute much to the good 
of the service. 

As the detailed estimates already submitted to the bureau embrace all 
that is desired at the station, I have only to allude to them to give 
work in contemplation. 

Respectfully, your obedient servant, 

K. I*. .BREESE, 
Captain U. 8. N., Inspector of Ordnance in charge of Station. 

Commodore W. N. Jeffers, TJ. S. K, 

Chief of Bureau of Ordnance , 

U. 8. Navy Department, Washington, D. ft 



United States Torpedo Station, 
Newport, E. J., November 1, 1877. 
Sib : In obedience to your order, I beg leave to submit the following 
report on torpedoes : 

During the past year, owing to limited appropriations, and conse- 
quently small force employed, but few experiments have been made. 

All of our naval vessels continue to be supplied with torpedo outfits 

from this station. A number of advantageous changes have been made 

in the outfit during the past year. These changes are due to the results 

of experiments here. 

The present service torpedo seems objectionable for various reasons, 
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principally on account of its weight, lack of strength, and tbe great sur- 
face offered for resistance in being towed through the water, whether 
ahead or abeam. A new design has been perfected; these are of steel, 
and possess decided advantages over the present service pattern, being 
Stronger, lighter, and offering less surfece for resistance. Their general 
shape is very nearly that of a sphere. Owing to the late day of their 
completion, they have not had a thorough trial. Another feature they 
possess, an advantage "over the service pattern, is the mode of attachiug 
them to the spar or outrigger; the center of tbe torpedo-case lies in a 
prolongation of the axis of the spar, and is secured to it by a conical cap 
permanently attached to the torpedo-case, and also of steel, which is 
keyed to a metal cone rigidly secured to tbe end of tbe spar ; this mode 
of attachment reduces tbe surface of the spar exposed to the effect of 
explosion, and the force is exerted in tbe direction of tbe length of the 
spar, the most advantageous for tbe spar and the boat. 

Further trials have been had with tbe improved spar, experimented 
with by Lieut. B. B. Bradford, fitted with the attachments of spans, to 
the forward guy and topping-lift, and it continues to give good results ; 
to* s well, preserves its immersion, vibrates but little, and has stood 
the fire of twelve service 100-pounder torpedoes without any material 
injury. 

An ordinary ship's spar woolded witli ratlin fetuff for about one- 
quarter of its length from tbe outer end, which is also protected by a 
metal plate, the spar being supported by spans from the forward guy and 
topping-lift, has also been tried; it vibrates considerably with a speed 
of 8 knots (the speed of the vessel in which it has been tried), but the 
ability to withstand the effect of explosions has no doubt been increased. 

The use of a compressor for the forward guy is an advantage, facilitat- 
ing the handling of the spar after the explosion. Of the two patterns 
tried, the lever and eccentric is the best, being more sensitive and more 
readily handled. 

Raising the heel of the spar, thus diminishing the immersed section 
and tendency of the spar to rise, and tbe securing tbe heel of the spar 
by a rope-lashing instead of tbe links aud shackle now used, are advan- 
tages; the recoil of the spar being taken up by the more elastic mate- 
rial. A rope-lashing of six turns of 3£inch manilla with two frappiug- 
turns has withstood the fire of three 100-pounder service torpedoes and 
is not impaired. 

A small irou davit, stepping at tbe rail convenient to tbe end of tbe 
spar, has been found to facilitate greatly the haudling of torpedoes, and 
also the rigging out and in of the spar. This davit is out of the way, and 
wheu not required can be unshipped and stowed away ; a similar davit, 
stepping in the bow of a launch, would greatly facilitate tbe handling of 
boat-torpedoes, doing away with the necessity of employing au auxilary 
boat for this purpose. 

It has been found that, iu the case of boat-spars, if the spar is leit 
free to recoil, the effeet upon the boat and spar is reduced ; tbe spar 
recoils usually from 10 to 15 feet, bat >ot past the balancing point, there- 
fore not coming into the boat. A ready man at the heel-rope can easily, 
at this time, rig the spar in by a pull on the heel-rope, leaving the launch 
free to steam without the drag of the spar. Spars have been very suc- 
cessfully worked in this way at tbe station, and a number of spars have 
each withstood the explosions of six service boat-torpedoes without ma- 
terial injury. By this precaution the life-time of the spar is prolonged. 

With dynamite tbe action is so different, that in experimenting with 
charges varying from 20 to 25 pounds, the spar has recoiled violently- 
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beyond the balancing point, landing iu the boat; and in one instance 
was thrown over the boat into the water astern. In all cases the spar 
has been broken, a piece of from 5 to 6 feet in length being broken short 
off from the outer end. 

Trials have been had with improved boat-fittings suggested by Lieut. 
G. A. Converse, United States Navy; these fittings are designed for the 
use of the same spar either ahead or abeam, and the experiments thus far 
have given satisfactory results. With these fittings have been tried the 
steel torpedoes mentioned, also the design of this officer. 

Experiments have also been made with the fittings designed for fast 
torpedo-launches, with a view to determine the requisite strengh for a 
beam-spar, with good results. 

A towing-torpedo capable of being towed on either quarter, or shifted 
from one quarter to the other while being towed, has been designed by 
Lieutenant Converse, and the trials had with a little working model 
give promise of success with a larger and more practicable one. 

During the summer Captain Ericsson sent here for trial and experi- 
ment a movable torpedo propelled and controlled by co\n pressed air ; 
this possesses advantages of construction over the oue of his design the 
property of the government. After a few trials conducted by the agent 
of the inventor, iu the presence of an officer attached to the station, it 
was transferred to New York, where further trials have been made. 

The Lay movable torpedo No. 2 was received at the station during 
the summer, but no experiments or trials have taken place. 

There has been in course of construction here, after plans and designs 
furnished by the inventor, Commander J. A. Howell, United States 
Navy, a movable torpedo, which is rapidly approaching completion, and 
when finished trials will be instituted. 

During the past season there has been in constant use on board the 
tug Nina a voltaic battery of the Converse modification of the Le 
Clanch6 type, for firing and signal purposes; it has been found to answer 
all requirements. 

Very respectfully, your obedient servant, 

J. S. NEWELL, 
Lieut, and Assistant Inspector Ordnance. 

Capt. K. R. Breese, U. S. N., 

Inspector of Ordnance, in charge of Station. 



Torpedo Station, 
Newport, R. J., October 31, 1877. 

Sir : In pursuance of your instructions, I respectfuHy submit the fol- 
lowing report upon the work of the chemical department of the tor- 
pedo statiqn for the last year. 

Our work has been very much restricted by the lack of means, so that 
much which I hoped txf have accomplished remains undone. 

In my work, I have greatly felt the need of help. Until July 1, 1876, 
I have had one or more assistants, but sinee then I have been without 
such aid. This want of help has beeu especially injurious as hindering 
and preventing experimental work. The routine and regular work of 
the department is pressing and constant, while in many directions exper- 
imental work of great value and importance remains unperformed from 
lack of assistance. With all there is to be done, I find almost no oppor- 
tunity for experiment and work in advance. Progress is almost impos- 
sible under circumstances so cramped and limited as those of the past 
year. 
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I would earnestly press this matter upon your attention, and recoil 
mend that an assistant be again placed in this department. Iu past 
years I have been ably assisted by officers who have been attached 
to the station, bat for some time I have not had this advantage. It 
would greatly help me in my work if, of those who come to the station for 
instruction?, some could be retained for this duty who show an aptitude 
for experimental work. 

The general and routine work of this department has been performed 
as usual the past year. This includes the care and handling of the 
violent explosives used and the general chemical work, such as testing 
paints, oils, glycerines, and other articles, analyzing mixed acid, prepar- 
ing battery-solutions, reagents, &c. I would particularly note that there 
is much need of some larger balances than any in the laboratory. 

The experimental manufacture and use of explosives constitute the 
larger part of the work of this department, outside of the instruction. 
As has been said (Report of November 25, 1876), our work of this kind 
is with the violent explosives, relating mostly to nitroglycerine and its 
preparations. As far as our means have permitted, this work has beet* 
continued. 

NITRO GLYCERINE. 

The method and apparatus in use at the station are fully described 
in thebnreau publication, Notes on Explosives, and in the report of No- 
vember 25, 1876, which has been referred to (Report of Secretary 
Navy, 1876). No essential changes have been made in them, as their 
working has been entirely satisfactory. In 1875, 1,600 pounds of mtro 
glycerine were made here; this was employed in making dynamite, 
which has been used as needed for various experimental work. Dur- 
ing the months of July, August, September and October of this year 
(1877), 1,350 pounds of nitroglycerine have been made, and turned into- 
dynamite ; this represents a great deal of work, as all the nitric acid 
required has been distilled at the station 5 this amount will be brought 
up to nearly 2,000 pounds during next month. 

I would direct your attention to the condition of the buildings where 
work of this kind is performed ; they are only a lot of old sheds, not 
provided with proper facilities for keeping or handling the materials 
used, or the nitro-glycerine and other products made here. Some im- 
provements at least are urgently required. 

The method of distilling the nitric acid employed is but tolerably sat- 
isfactory, and should be replaced by a better, its defects are remedied 
as far as possible, by care in determining the actual composition of the 
mixed acid before using it. It would be better to take means for distill- 
ing a more uniform acid. 

KEEPING NITRO GLYCERINE. 

I have continued to keep in magazine specimens of the nitro-glycer- 
ine made from time to time, and there are now here about 60 such 
specimens, running back to June, 1872. These have remained seem- 
ingly unaltered for the times they have been kept, as they show no signs 
of formation of free acid, or of other decomposition. It is my intention 
at the first opportunity to make a series of experiments on these speci- 
mens, to note if any differences in sensitiveness can be observed. 

EXPERIMENTAL WORK WITH NITRO- GLYCERINE. 

In my report dated November 25, 1876, 1 alluded to an investigation 
I had projected and begun upon nitro-glycerine aud the reaction by 
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♦which it is produced. I then expressed the hope that I should be able 
to carry forward this study during the year following. I regret to say 
that I have been unable to do this from the pressure of my duties, 
which has prevented me, alone as I have been, from devoting time and 
thought to such study. Yet this is a matter of great importance and 
one which ought to be fully worked out 

Although it has been shown that probably there are three nitrogly- 
cerines or nitrins (Secretary of the Navy's report 1876, p. 168), yet I 
am not aware that this has been directly proved, and especially the re- 
action by which nitroglycerine is formed has not been studied with a 
view to determine whether more than one of these nitrins may be 
formed in it, and if so, Ho point out the conditions governing the for- 
mation of these different compounds. The interest and importance of 
.such a study, both from practical and scientific points of view, are ob- 
vious, aud it is to be hoped that opportunity and encouragement will be 
given to its prosecution. 

DYNAMITE. 

All the nitro- glycerine made thus far in 1877 has been turned into 
dynamite ; about 1,800 pounds of the latter having been prepared. This 
dynamite contains 75 per cent, of nitro-glycerine, but is dry enough for 
convenient handling. None of our dynamite has shown any tendency 
to lose its nitro-glycerine on keeping, under the conditions met with at 
the station. In all respects it is satisfactory as far as our experience 
goes. But I would again remark that we lack knowledge of it under 
more trying circumstances, and again urge the importance of testing 
its behavior at sea and in hot climates. 

In the station-magazine dynamite is kept in wooden boxps holding 25 
and 50 pounds. These boxes are specially made for this purpose and 
are suitable for transporting the explosive if necessary. Instructions 
for the care aud use of dynamite have beeu drawn up, a copy of which 
accompanies this report. 

Experimenting with dyuamite has been greatly limited by the lack of 
means. 

A number of experiments have been made on the firing of frozen 
dynamite. These are detailed in my report dated April 30, 1877, a copy 
of which is appended and to which I would refer. It is very desirable 
that these experiments should be continued, as they are yet incomplete. 
Since the experiments just spoken of were made I have had a case in 
which frozen dynamite was not fired, although the conditions were like 
those in other cases when explosion occurred. The subject is evidently 
of great importance, siuce in our Northern waters dynamite will often 
be frozen and remain so for considerable periods. As I have remarked 
at another time, it is highly probable that differences in readiness of 
firing when frozen may be found in dynamites made at different times, 
so that it is necessary to obtain some certain means of explosion. I 
intend to continue these trials this winter and hope to finish them. 

In this connection I would again bring up the subject of experiment 
on the comparative force of explosive agents. ' The very interesting 
experiments begun in 1874 have not been continued. They promised 
to yield valuable results, but we have been unable to go on with them 
from the want of means. 

Some preliminary trials have been made of another method of com- 
paring the force of explosive bodies, which were very satisfactory, and 
it is designed to prosecute the work when possible. I would recom- 
mend that the facilities required for this should be afforded. 
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A series of experiments to determine the distance at which dynamite 
will be exploded by concussion from firing another charge in air and 
water has been planned. 

GUN-COTTON. 

A qnantity of English-compressed gun-cotton is at the station, but as 
yet little has been done with it. It is desirable that this material should 
be experimented with, aud in comparison with dynamite. It will be 
necessary to make a suitable fuse for it. 

PICRIC POWDER. 

In my report of November 25, 1876, 1 summarized the experiments 
which had been made with picric powder, and stated that it was pro- 
posed to continue them by trying powders of varying composition. For 
this purpose a quantity of ammonium picrate had been prepared in the 
station laboratory. Since theu uothing has been done in this direction. 
I would earnestly recommend that the subject be taken up again, and 
that the experiments in connection with it be performed. The plan pro- 
posed is stated in my report dated August 21, 1875. 

If this picric powder is found to possess the properties claimed for it r 
it will be very serviceable as a shell and torpedo powder. 

LIQUID CARBONIC ACID. 

The method in use at the station for preparing this substance in large 
quantity and the construction of vessels to contain it are described in 
my report of November 25, 1876 (Report of Secretary of the Navy r 
1876, p. 174). In this report the statement is made that a vessel built 
upon the plan there described is not likely to burst explosively, but if 
strained beyond its endurance it will gradually yield until an opening 
is made and the pressure relieved. This opinion has now been con- 
firmed in practice. Two flasks were charged with the liquefied gas in 
December, 1876, and remained until August, 1877. One was then 
emptied, as it was necessary to remove its valve. The other was kept 
charged until on August 17, 1877, it was found that gas was escaping 
from it. Examination showed that a partial separation had occurred 
at the junction of one of the beads with the body, causing a large leak. 
The weakness of the vessel being thus indicated, its valve was opened 
and the gas remaining in it discharged. The probable cause of this* 
yielding is that this flask was weakened by being exposed to excessive 
and long-continued strains applied to test a mode of securing the valve 
pieces. The flask has been since perfectly repaired. 

I would again call attention to the opportunity for important and in- 
teresting experiment in connection with liquid carbonic acid.* We are 
able to make easily large quantities of this substance, and can therefore 
operate on a large scale. Some time since (July 5, 1875) I submitted a 
plan for making an elaborate series of observations of the tension of its 
vapor at different temperatures and its behavior under varied condi- 
tions. Other investigations have been suggested. I earnestly recom- 
mend that the means be granted for prosecuting such studies. 

INSTRUCTION. 

As heretofore, the instruction of the officers ordered to the station for 
that purpose has made up a large part of the duty performed. The 
usual course occupies three months, but this year a portion of the class* 
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arrived Jane 1, the remainder coming July 1, so that instruction was 
carried on during four months. 

The system followed in this department has been essentially the same 
as in 1876 ; lectures on general chemistry and on the chemistry of ex- 
plosives, appropriately illustrated and accompanied by practical work 
and experiment. As before, the officers under instruction were re- 
quired to answer regularly, in writing, questions covering the subjects 
of the lectures. 

I have already submitted to you a list of the topics treated in both 
courses of the lectures. 

Some additions are required to the apparatus and other means of 
illustration and experiment in connection with instruction. 

Unaided as I have been this last summer, I have not been able to make 
the course of instruction as full and satisfactory as I wished. I have 
not had time to elaborate the lectures themselves or to prepare experi- 
mental work, as 1 wished to do ; but if the plan of instruction which 
has been adopted for two years is still adhered to, I shall aim to improve 
and complete that portion which is assigned v to me. I think that ex- 
perience has shown that this method is the best one applicable. 
Very respectfully, 

WALTER N. HILL, 

Chemist. 

Capt. K. R. Breese, U. S. K, 

Commanding Torpedo Station. 



United States Torpedo Station, 

Newport, R. J., October 25, 1877. 

Sir: The course of instruction during the present year has been sub- 
stantially as it was in 1876. The attention, diligence, and progress 
made by the students has fatten very commendable. 

Besides the instruction given to the class, the officers of the station 
have continued the investigations which were commenced last year, 
having for their object to determine the relative value of different mag- 
neto-electric machines for the production of electric light. 

Owing to my protracted illness, these experiments have not been con- 
cluded nor their results fully determined. It is to be hoped that dur- 
ing the coming winter this end may be accomplished. 

The machines that have been under examination are the large and 
small Gramme, the Wilde, the Heffner- Altenek as built by Siemens Bros., 
and the Farmer dynamo as built by the Messrs. Wallace and Sons. 

Experiments have also been conducted with the Serrin lamp which 
accompanies the Gramme machine, with the non-automatic lamp fur- 
nished by Mr. Wilde, with the automatic lamp furnished by Siemens Bros., 
with an automatic lamp built by the Messrs. Wallace and Sons, with 
two automatic lamps built by Mr. Farmer, and also by one new auto- 
matic lamp of his construction which was furnished for use on the 
torpedo-boat Lightning, to be operated by the small Gramme machine. 

One of the objects sought to be attained was to determine the relative 
efficiency of these various machines, t. e., to determine what fraction of 
the mechanical power applied was convertetUinto current electricity. 

By reference to the text-books of Jenkins and Maxwell on electricity, 
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it will be seen that the dimensions of an electromagnetic resistance are 

the same as those of a Telocity, viz, ^ = a length divided by a time. 

So a strength of current may be expressed as the square root of a force 
or 8 = VT, or as the square root of the product of a length and a mass ; 

and this product divided by a time, then 8 = VF= — «-. So too an 

electro motive force, since it is the product of a resistance multiplied by 
a strength of current, will be expressed thus: U=B8= Vy/jp or an elec- 
tro motive force is of the same dimensions as a velocity multiplied by 
the square root of a force, or in units of length, mass, and time, 

27= J 2 ; and finally electric power or US^BS 2 will be of the same 
dimensions as mechanical power or Vy/Fy/p^VJ^ equal to a velocity 
multiplied by a force or=— ^p= T square length multiplied by a 

mass and divided by the cube of a time. 

With these preliminaries we shall see that a volt multiplied by a 
weber (farad per second) will equal nearly 44J foot-pounds per minute. 

Expressing the absolute units in meters, grams, and seconds, and 
the more familiar mechanical units in foot-pounds, and minutes, we 
have. 

_ 12 (10V 15 432 3 .2809 60 _ 

p "" o.ai x io 7 x r <ooo x l x i "" ' 

or multiply volt-webers by 44.214 to get their equivalent in foot-pounds 

44.24 
per minute, or by ^ur = .00134 to get an equivalent in horse-powers. 

With this understanding, in order to determine the efficiency of any 
magneto-electric machine we measure the resistance of the circuit in 
which it is acting; observe the strength of current produced by the 
machiue, and note also the II. P. applied to drive it. Its efficiency is 
A . .00134 R 8* 
then — h~ "P — * 

By the inverse method it would be easy to ascertain the efficieucy of 

any form of electro-magnetic engine by noting the strength of current 

active in driving it — measuring tbe resistance of the whole circuit, and 

also the mechanical power evolved by the combination O, the efficiency, 

expressed thus : 

n H.P. 745.93 H. P. 

0= , kT >,.,r f ,r* or 



" .00134 iftf 2 M.&. 

We will first examine the large Gramme machiue. This machine 
weighs about 2,700 pounds, stands 30 inches high, is 40 inches long, 
and 34 inches wide; it is driven by a pulley 15 inches in diameter. The 
mechanical execution of this machine is excellent The armature moves 
with very little friction, about 19 foot-pounds per revolution. The field 
of force-coils are flat. There are four of these, each about 10 inches 
long, 3f inches deep, an^22 inches wide. The wire is of such size as 
to pack about 6 spires per liuear inch. The armature resistance is .129 
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ohms, the field resistance .212, thus making .341, little more than J oi 
an ohm for the total internal resistance of this machine. The arma- 
ture is wonnd with a flat wire nearly 17,000 inches in length, disposed 
in 828 spires, and weighing 126 pounds. The field of force-coils aggre- 
gate a length of 19,000 inches, disposed in four multiple arc circuits of 
472 spires each, or 1,888 in all, and weighs 357 pounds, making the total 
veight of wire in the machine 483 pounds. Here the weight of wire is 
equal to nearly Jfo (p. c.) of the total weight of the machine. There is 
but one commutator, consisting of 134 divisions, upon which press two 
wire brushes or collectors. 

I will digress a moment to describe the dynamometer used. It is 
known as Keer's dynamometer, and consists of a shaft with one fast 
and one loose pulley and a movable cross-head; a pair of rollers are at- 
tached to one pulley and a pair of inclines to the cross-head, a spiral 
spring encircles the shaft, and the reaction between the driving and 
driven belts causes the rollers to mount the inclined planes and thus 
•compress the spring-; one end of this spring is attached to a pointer pro- 
truding from the shaft, on this pointer is a scale divided into tbirty-sec- 
ouds of an inch. The diameter of the pulleys is 16£ inches; a strain on 
the driving belt of 4.966 will compress the spring ^ 7 of an inch ; as a 
mean of many experiments there to get the H. P., we multiply the num- 
ber of revolutions per minute of thp dynamometer shaft by the number 
of 32d expressed on the scale, and finally multiply this product by .00065, 
and we have the horse-power at any moment : thus, H. P. = .00065 p V D . 

I here subjoin a table of experiments. 

Column 1 contains the velocity of the dynamometer. 

Columu 2 that of the machine. 

Column 3 the pressure ou the dynamometer spring in 32d of an inch 
protrusion. 

Column 4 the deflection of the galvanometer BJ. 

Column 6 the resistance of the galvanometer circuit, which is used as 
a shunt to a small resistance which is in that part of the circuit in which 
the machine is placed. 

Column 5 is the more exact value of this small resistance. These two 
resistances were measured at the close of each experiment. 

Column 7 is the sum of all the resistances in the circuit. 

Column 8 is the strength of current developed iu the circuit and is 

8 = —%-~ x a x tan 2 '(a=.O15). 

Column 9 is the electro-motive force or the product of the numbers 
in column 7 by those in column 8. 

Column 10 is the product of columns 8 and 9 multiplied by the factor 
.00134, and expresses the developed electric energy in horse-power. 

Column 11 is the product of the numbers of column 1 and column 3 
multiplied by the factor .00065, and expresses the horse-power actually 
applied to drive the machine. 

Column 12 is column 10 divided by column 11. 

Column 13 is column 9 divided by column 2, and shows the electro- 
motive force in function of the velocity. This is some (as yet unknown) 
function of the total resistance in the circuit. 

From an examination of this table, I infer that, within these limits, 
the electrical force averages 108£ volts per 1,000 revolutions per minute 
of the aimatnre, provided the total resistance in circuit does not differ 
greatly from 1^ ohms. 

From columu 12, 1 infer that the efficiency of the machine may be 

• 
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safely set down as 68 per cent., although it seems to vary between 60 
and 75. 



i. 

2. 
3. 
4. 
5. 

6. 
7. 

a. 

9. 
10. 
11. 
12. 



Average. . 



Va 



318 
314 
348 
347 
338 
327 
336 
346 
322 
343 
336 



V. 



360 
378 
389 
387 
362 
357 
352 
386 
367 
373 
3H> 
366 



a 
a 25 

10.1 
12.3 
14.2 
17. 
21.5 
7.5 
10.3 
13.5 
13.5 
20.1 



Jfc 



41.50 
41.59 
41.59 
41.56 
42 00, 
42.07, 
41. 49 

' I 



.105 
.105 
.107 
.114 
.12«? 
.127 
.125 
.200 
.201 



Rg 



185. 
195. 
235. 
283. 
333. 
409. 
549. 
329. 
439. 



.220 559. 
.220 559. 
.210 859. 



1.642 
1.1 
1.477 
1.! 
1.069 
.879 
.675 
1.737 
1.357 
L167 
1.167 
.762 



23.67 
25.08 
29.54 
3a 46 
35.15 
43.68 
58.94 
22.22 
29.24 
34.53 
34.53 
5a 64 



41.68 
43.63 
42.89 
37.57 
38.39 
39.78 
3a 59 
39.68 
40.29 
40.29 



10 



JES 



555 
864 
864 
42.46 3.166 



1.65? 
1.684 
2.284 
2.774 
3.119 
3.6W 
4.551 
1.686 
2.156 
3.009 
2.94i 
4.201 



12 



P 



B 



.739 .10* 
.620! .110 



.756 


.112 


.693 


.111 


.567 


. Itt« 


.621 


.107 


.689 


.113 


.682 


.100 


.721 


.104 


.619 


.108 



.6352 .106 
.752! .116 



.681: -1085 



The small Gramme machine stands about 18 inches high, 20 inches in 
length, and 13 inches in width. There are two commutators of 50 
divisions each. The wire in each armature weighs 9 pounds, disposed in 
two distinct circuits; one has an internal resistance of .306, the other 
.335 ohm ; aggregate, .641 ohm. The field of force has force-Ooils of an 
aggregate weight of 34 pounds, and an aggregate resistance of 1,317 
ohms, so the total internal resistance of the machine is .641 + 1.3 L7 = 
1.958, nearly 2 ohms, and at a velocity of 1,800 tarns per minute it 
yields from 300 to 400 c. 1. I have not yet measured the power re- 
quired to drive it. It is probably between one-half and one horse- 
power. 

Thirdly, the Wilde machine: this resembles in some measure the 
Hyerth machine of 1855, only that its field is wholly electro-magnetic, 
no permanent magnets being used in its construction. Its armature 
wire weighs 28 pounds, and is divided into two circuits, about 7 pounds 
of it, having resistance of .454 ohms and connected to a commutator, 
furnishes a current and serves to maintain the field. The remainder of 
the wire, 21 pounds, offering a resistance = .074 ohm has no commu- 
tator, but is connected to two bands upon which press two springs or 
collectors, the springs serve as conductors to deliver a to-and-fro cur- 
rent to the lamp. 

About 325 pounds of wire are distributed into 24 coils to make up the 
electro-magnetic field, which has R, = 2.83 ; these coils are 10± in length 
and 3 J external diameter, having soft round iron cores 2 inches diameter. 
There are 24 armature cores and coils, oue-half on each side of a central 
cast-iron wheel 1 J inches thick. The central diameter of this wheel is 18 
inches nearly. The total resistance of this field of force, as arranged, is 
2.83 ohms. Thus the whole weight of wire used in this machine is not 
far from 354 pounds. When carefully adjusted and running at a speed 
of 600 revolutions per minute, with good carbons, it has given as mueh 
as 3,000 c. 1. 

The interaction of the armature circuits is such that when the light 
circuit is closed with external resistance less than ^ ohm, less power is 
required to drive the machine than when the light circuit is open, as 
will be seen from the subsequent experiments. 
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The following is a list of experiments tried October 10 : 



1ST 



v D 


V„ 


P 


8 


P 




342 


533 


12.5 


5.14 


2.778 


Carbons in contact. 


370 


510 


15.5 


5.28 


a 727 


Short arc. 


345 


467 


19.5 


6,13 


4.246 


No arc. 


355 


514 


16.2 


5.28 


3.738 


Short arc. 


317 


447 


24.0 


6.21 


4.940 B = 1.97. 


335 


483 


19.2 




4.180 i No arc. 


340 


496 


19.5 




4.310 No arc. 



On October 14 the pulleys were so changed as to give the machine a 
greater velocity relatively to the dynamometer, A singleexperiment gave 

V D V m p P 
447 650 13 3.77 

On the 16th October, experiments were tried to ascertain what would 
be the power required to drive the machine when the field was main- 
tained by a current not from itself, but from another machine. This 
new current was maintained constantly at 6 webers strength, being a 
little more than the average field-current furnished by the machine itself 
in the experiments of October 10. 

Four experiments were made in the day-time, October 16, as follows r 



v. 


Y m 


P 


8 


P 




450 
450 
487 
454 


620 
640 
6t*5 
625 


16.75 
16.5 
It 7 

17.8 


6 
6 
6 
6 


4.89 
4.82 

a 70 

5.25 


No arc. 
Short arc. 
Carbons in contact 
R = 1. 97. 



The total resistance of the field beiug R = 2.83 the theoretical energy 
expended on the field by a current of 6 webers strength, would be 
44.25 X 2.83 X 6* = 4508 foot-pounds per minute = .136 H. P. 

But we find that when there was no arc, both armature circuits being 
open, it requires 4.89 H. P. to maintain a speed of 620 revolutions per 
minute. This consumption of forces is due to the work doue on the iron 
cores of the armature by the "Ampere" currents set up in them by their 
alternate magnetization and demagnetization at the rate of 620 x 12 = 
7440 times per minute. This is soon noticed by the rise of temperature 
in the armature after it has been a little while at work. In the evening 
of the 16th three other experiments were tried. In the first two the 
field was maintained by this same extraneous current as in the day-time, 
but in the third experiment it was maiutaiued by its owu appropriate 
armature circuit The results are given below : 



To 



466 
440 
470 



Vm 


P 


8 


P 


680 


12.5 


6 


3.78 


641 


13.8 


6 


3.87 


652 


13.4 




4.09 



L=576. 
No arc 

L « 576 to 600. 



From the first one of these experiments it appears that it actually 
took less power to drive the machine when giving 576 c. 1. than in the 
second experiment when doing no external work. In the third experi- 
ment the current was not observed, but it could not be far from 6 vebers — 
possibly a little greater. 
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Farther experiments are contemplated in order to determine the net 
power converted into light abstraction being made of the power required 
to supply the magnetic field. 

Fourthly, the Heffner-Altenek machine, as built by the Siemens 
Bros. : this machine is 61 inches in length, 28 inches in breadth, and 12 
inches in height. It is of that class iu which there are no moving 
masses of iron subject to magnetization and demagnetization. Its field 
of force is furnished by two groups of 16 bars each, of wrought iron, 
slightly curved in the middle portion so as partially to surround the 
armature. Each of these bars is 1 inch iu thickness and 2 inches in 
breadth and 28 inches in length. These two groups are connected at 
-each end, the one to the other, by slabs of cast irou 34 inches in length 
on outside of the machine. The curvature of these bars is such as to 
surround and be nearly in contact with perhaps two-thirds of the pe- 
riphery of the armature ; each end of each group of field of force-bars is 
surmounted with a spool of insulated wire. This wire is .115 inch diam- 
«ter, and the amount on each of the four spools is nearly 95 pounds. 
The four spools are connected in multiple arc, and their conjoint resist- 
ance is nearly .48 ohms. 

The armature is something over 34 inches iu length, and 9J inches 
external diameter ; it is formed by winding 98 pounds of two insulated 
wires of .119 diameter longitudinally and in eight divisions around a 
thin and hollow brass cylinder. Within this hollow cylinder is a hol- 
low stationary cylinder of cast iron supported by bearings that pass 
through the above-mentioned brass cylinder, and of course the bearings 
on which the brass cylinder turns must likewise be hollow. The com- 
mutator has 8 divisions, which are 8 sector-shaped sheets of brass insu- 
lated from, but attached to, the face of a plate which is outside of one of 
the bearings of the brass cylinder. 

Two collector-springs or brushes trail upon and press against these 
sectors ; these brushes have a bearing so extensive as to short circuit or 
bridge over the edge of two sectors, while changing from one to the 
other, and thus practically preserve the continuity of the circuit. The 
spark at the commutator is quite insignificant considering the gfreat 
strength of current (often more than 50 webers) and fewness of divisions 
to the commutator. 

It will be seen from this description that this machine differs from all 
the others above mentioned in this point, viz : The armature simply 
moves a wire through a field of force which is produced by the wrought- 
iron bar magnets of the field excited by the field of force-coils. The 
intensity of this field is heightened, too, by the induction of the central 
and stationary cylinder of iron, this being magnetized by the induction 
of the field of force-bars. 

There being no iron in this machine to be alternately magnetical and 
demagnetical during the armature's rotation, and consequently no en- 
ergy uselessly expended in that process, we should expect this machine 
to give the highest duty of any of these here enumerated, and such we 
find to be the case, as will be seen from Table No. 2, Siemens, July 17, 
1877, where it appears to average .729 for its efficiency, while the mean 
of 12 results on the Gramme was only .681. With the Siemens machine 
making 350 to 400 revolutions, the light given out would vary from 
4,500 to 5,000 c. 1. 
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Table No. 2. 



V D 


V. 


P 


•*! 


B 


B* 


8 


SB 


BS* 


JBS 


P 


JES 
P 


300 
348 
3*> 


887 
314 
897 


18.5 
SLO 
19.5 


o / 
41.40 
48.29 
42.45 


.21 
.81 
.21 


623 
633 
623 


39.47 
40.65 
40.95 


1.345 
1.366 
1.360 


8047.6 
8257.1 
8290.5 


8.744 
a 024 
3.055 


3.607 
4.477 
4.055 


.761 
.675 
.753 


A 


rangd.. 


.789 

























An interesting experiment was tried to enable me to form some ap- 
proximate estimate of the net power expended on the armature circuit 
while producing a light. To this end a current of from 25 to 33 webers 
was passed through the Siemens field, such current being furnished by 
the Gramme machine, while the current furnished by the Siemens arm- 
ature embraced only the leading wires and the lamp external to itself. 
This being the arrangement, the Siemens armature making some 380 
revolutions per minute, the light given out varied between 6,241 and 
8,177 c. 1., according as the velocity changed and the arc varied in length. 
The power expended on the armature varied from 5.05 to 5.37 H. P. 

But by a previous experiment I find that 3.07 II. P. was expended 
in driving the armature 462 revolutions per minute, even where the arc 
was broken and there was no light. This was owing to the adjust- 
and construction of the armature commutator aud brushes; had there 
been more division to the commutator and armature and a better ad- . 
justment of the commutator, there would have been less loss. 

This difference, 5.37 — 3.07 =2.3, or 2.3 H. P., was actually consumed 
in producing at times 8,100 c. 1., or more than 3,500 c. 1. per H. P., as the 
amount that could be produced from a similar armatute revolving in a 
field of equal strength and produced by permanent steel magnets. This 
would correspond to, say, 9£ foot- pounds per minute as the net cost in 
energy of one c 1. Elaborate experiments made on the combustion of 
gas, by Prof. Jules Thompson, of Copenhagen, some years since, led him 
to the conclusion that 1 c. 1. represented nearly 13 foot-pounds of energy 
per minute ; so two certain experiments by Prof. W. B. Rogers with an 
electric light of 13,000 candles produced from 500 powerful Bunsen 
cells enabled me to reach the conclusion that 1 c. 1. was the equivalent 
of from 12 to 13 foot-pounds per minute. 

Unless especial care be taken in preparing and using the carbon points, 
great variation in the intensity of the light will occur. 

When the current of the Siemens armature was passed through it» 
own field, the total internal resistance being then .58 ohm, and the re- 
maining resistance being only that of the arc, and probably -fa ohm for 
leading wires at 375 revolutions and 31 divisions pressure on the dyna- 
mometer, and the armature making 348 revolutions, the power consumed 
was 7.55 H. P., and the light ranged in the vicinity of 5,000 c. 1., some- 
times exceeding and sometimes falling short of that amount. 

The size of wire on this machine is such that it will bear to be driven 
from 400 to 500 revolutions per minute, and it can be made to give a 
light exceeding 12,000 candles. 

1 come next to the machines built by Messrs. Wallace & Sons, one of 
which was sent to this station at the request of the Bureau of Naviga- 
tion for the purpose of having its suitability for electric-light signaling: 
examined into. A description of this machine will be found in the 
report of experiments made with a view of determining its relative 
efficiency. From an inspection of Table No. 3, here subjoined, it would 
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appear that as the result of three experiments its efficiency iu converting 
mechanical into electrical power may be set down at 50 per ceut. 



Table No. 3. 



Vd 


V* 


P 


#■ 


Rs 


Eg 


EB 


a 


E 


EB 


JES 


P 


JES 


342 
347 
345 

A 


758 
765 
747 


20.35 
1&35 
19. 


o / 
41.21 
41.39 
41.37 


.219 

.206 
.206 


204 
2»0 
194 


10.404 
a 764 
9.884 


12.31 
12.96 
12.53 


13a 65 
126.54 
124.65 


1601. 
1640. 
1557. 


2145 
2197 
2086 


4.56 

4.116 
4.26 


.47 
.53 
.49 

























Comparing now the efficiency of the three types of machines, viz, the 
Siemens, the Gramme, and the one built by the Messrs. Wallace & Sons, 
they will be fonnd to range themselves as follows : 

Machines. Efficiency. 

Siemens 729 

Gramme 681 

Wallace 600 

A few words may be said in reference to the various lamps experi- 
mented with. 

First, the Siemens lamp. This is automatic iu its action. Au electro- 
magnet in its base, with circuit-shutting arrangement causes an arma- 
ture to vibrate when the current is too strong, and this by means of a 
ratchet and wheel-work separates the carbons to such a distance as shall 
give a suitable arc. The weight of the upper carbon and holder causes 
the carbons to tend to approach each other, but, as they move together, 
the arc is shortened, the current is increased, and the vibrating arma- 
ture again separates the two carbons. When properly adjusted and 
supplied with a current of 40 or 50 webers strength, the performance of 
this lamp is admirable. The lamp is so constructed that by simply turn- 
ing a button it can be adapted to a to and-fro current, but turning the 
button in the opposite direction adapts it to a current of one direction 
only. This lamp works best with the latter arrangement. 

The Serrin lamp is an admirable one, works smoothly and uuiformly, 
and gives a very steady light. So, too, does the Farmer lamp, that was 
used for signaling in some experiments made for Commodore F. A. 
Parker last autumn. This lamp seems best adapted for signaling pur- 
poses of any of those that have been tried at this station. It has been 
run for three hours or more without once going out. A shutter ar- 
rangement was fitted last year to tbis lamp, which proved very effective 
for signaling either by a succession of flashes or by a succession of ob- 
scurations. Tbe succession of flashes is much to be preferred according 
to the experience at this station. 

A small non-automatic hand-lamp constructed by Mr. Farmer, for use 
on the torpedo-boat Lightning, has proved very advantageous as a 
means of signaling when its beams have been waved in the sky in a 
manner somewhat similar to the usual method of waving a signal-flag. 
In dark and cloudy nights this method of signaling has some advan- 
tages, since the position of the lamp can be screened, as for instance by 
being sunk in a rifle-pit, so that its exact location could not be deter- 
mined at a distance. The non-automatic lamp of Mr. Wilde is a good 
one for such a method of signaling. 
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The automatic lamp made by the Messrs. Wallace & Sous has not 
given so good satisfaction for signal purposes as was hoped, principally 
because of the intermittent character of the light. The feeding mechan- 
ism for the carbons is snch that it allows the carbons to burn away un- 
til the arc becomes quite long, then, the current having become much 
weakeued, the carbons rush suddenly together, nearly putting out the 
light, which, however, soon regains its former brilliancy. But this wide 
variation in the intensity of the light is prejudicial to its use as a means 
of signaling. With proper care bestowed on its adjustment it has given 
fair results for the purpose of general illumination, saving the unpleas- 
ant variation in the intensity of the light. 

The carbons furnished by the Messrs. Wallace & Sons are very excel- 
lent; none better or even so good, from any other souice, have been 
brought to our notice. 

Some experiments have been tried with parallel carbons arranged 
somewhat after the plan of the carbons iu the electric candle of M. 
Zablocbkoff, but sufficient experiments have not yet been tried to war- 
rant an expression of opiuion as to the serviceableness of carbons used 
in that manner. 

Experiments have been continued with the platinum lights, but no 
newer results are ready for publication. 

Lieutenant McLean tried some interesting experiments in the endeavor 
to diffuse the electric light by rotating the lamp rapidly about a center 
eccentric to the light, suggested no doubt by the well-known experiment 
of whirling a lighted torch in the air. The experiments were not carried 
sufficiently far to develop any useful results. 

A novel and useful method of diffusiug the electric light and remov- 
ing the painful glare usually preseut with a powerful arc has been 
adopted tor the illumination of the workshop. It is as follows: A cylin- 
drical screen, formed by stretching a few yards of cloth around an upper 
and under hoop of iron wire, which hoops .should be from three to five 
feet in diameter, is placed around the electric lamp, the top hoop beiug, 
«ay, one and a half or two feet above the level of the carbon points of 
the lamp, and the lower hoop of the sereen being as much below the 
lamp. This screen serves to soften and nearly obliterate the sharpness 
of the shadows usually experienced with the light from a powerful elec- 
tric arc. With one such source of illumination, and still better with 
two lamps, it is found practical for machinists to continue their work 
by night even better than by the light of au ordinary cloudy day. 

Two lamps~~ giving 1,200 to 1,500 candle-light each serve to amply 
light a shop 42 feet wide, 72 feet long, and 18 feet high, and this amount 
of light can be furnished at an expense of three or four H. P. expended 
on the best machines, and with good lamps burning the best of carbons. 

The various batteries in use last year have been carefully examined 
and tested this year. Some cells of gravity battery have been up a 
year and a half, always ready for use, and requiriug only the addition 
of water to replace that evaporated. The usual form of the Le Clanch6 
battery has given place to the improved foriq designed by Lieut. G. A. 
Converse, which has given the highest satisfaction, some cells of it 
having now been in use a whole year without replenishing. Nothing 
better for use on shipboard has thus far appeared. 

The station battery has fully sustained its reputation for torpedo- 
work; its constancy, durability, and power cannot well be surpassed. 

The careful insulation attained by thoroughly coating with paraffine 
the shelves on which these batteries are placed contributes greatly to 
the durability of its current. All our battery-shelves are now coated 
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with paraffine ; so, too, are the tops and bottoms of the jars of ttm 
gravity battery cells. 

The "Waffle" or " Tray n cells have been in constant use connected 
with the Converse circuit indicator, and their performance has been in- 
the highest degree satisfactory. Three Waffle cells supply with current 
the closed circuits of ten of Converse's indicators, and have never 
failed. 

The Converse circuit indicator has continued to give the best of satis- 
faction, indicating unerringly at every instant the condition of the 
battery and of the ten circuits which they supply. 

The cables used with these indicators, which are the Siemens copper- 
sheathed cables, begin to show signs of wear. It was not expected of 
them to endure as long as they have lasted. They should now be 
replaced by cables more heavily armored. 

The kerite wire that was put down in lead pipe in 1875 maintains 
well its condition of insulation. While a portion of the kerite which 
was buried without the lead-pipe protection has proved defective, seem- 
ing to have become absorbent of moisture, one or two of these wires 
needed to be takeu up and repaired on account of leaks that developed 
themselves daring the latter part of the summer of 1876. The various 
samples of kerite thus far supplied to the station differ widely in the 
quality of durability; some samples that have been at sea two or three 
years, and so, too, some samples in store and in use at this station for 
that length of time, and even longer, are as good now as at first, while 
other samples have materially deteriorated. Evidently the process of cov- 
eringor the materials used in its com position are productive of very varied 
results as to durability. 

From the experiments made last year on the various electric unions, 
it has seemed best to adopt the soft-rubber tubing in preference to the 
other and more elaborate unions of Lieutenant Bradford and of Mr. 
Wilkes. 

Zincs for the gravity-batteries have been furnished by the Newport 
Manufacturing Company which did not give so good results as those 
furnished by W. Blake & Co., of Boston, even though made from pro- 
fessedly the same qnality of metal. Some few had about 1 per cent, of 
antimony introduced with the zinc for experimental purposes, but, as was 
expected, the results were not satisfactory. 

The United States steamer Trenton was fitted with an elaborate firing 
apparatus designed at this station, a more full account of which will be 
found elsewhere. 

Lieut. T. C. McLean has devised a very ingenious apparatus for steer- 
ing a ship's launch ; some few experiments have been tried with it, but 
this series of experiments is not yet concluded. 

Some improvements in the arrangements for permanent wires on ship- 
board have demanded attention, and the simple form of wire terminals 
designed by Lieutenant Converse has been adopted in the service. Lieut. 
O. A. Converse's perfected electric primers give the highest satisfaction 
for the firing of guns either singly or in broadside. 

Experiments have been made with the telephone in order to ascertain 
its suitableness for communication between the bridge and the powder- 
magazine, as well as between other parts of a ship. These experiments 
are now in progress with prospects of success. 

It has been found possible to communicate over a circuit of 22,000 
ohms, having a stated capacity of 8 microfarads, whence it is easy to 
see that it would be entirely feasible to communicate through an ocean- 
cable between two atations that should be at least 500 miles apart. The 
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rapadity of communication, too, is astonishing, since 145 words in 17 
seconds were distinctly heard over a short circuit This is at the rate 
of 512 words per minute. The possibility of communicating with way- 
stations at a distance from the direct line, and without a loop, has been 
satisfactorily demonstrated by Mr. Farmer with the aid of his assistants. 

The experience of the past two years has demonstrated that the 
method of measuring battery resistances devised and used at this sta- 
tion is the most satisfactory knowu. By it we are able to obtain results 
agreeing within one-half of one per cent, of each other, even in the case 
of batteries that are quite inconstant. 

This method is founded on the well-known shunt method, which de- 
pends on this principle : If a rheostat open to a great resistance and a 
galvanometer of fine wire and large resistance be introduced iuto the cir- 
cuit of a galvanic battery, a deflection of the needle will be obtained, 
caused by the current from the battery, which current will not be large 
if the resistance of the circuit be great, but which will give a sufficiently 
large deflection if there be many windings or spires of wire on the gal- 
vanometer. If the resistance of the galvanometer be equal to that to 
which the rheostat be opeued, and if we should shunt out or remove 
from the circuit the rheostat resistance, the needle would show a greater 
deflection than when the rheostat was in circuit. If we should next 
place a shunt across the poles of the battery, this shunt, having a re- 
sistance just equal to that of the battery, we should find that the needle 
would return to the same deflection at which it stood originally when 
both the galvanometer and rheostat were in the circuit. 

While working this method, it occurred to Lieut. A. R. Couden that 
if both these changes were made simultaneously, viz, placing a shunt 
across the poles of the battery, and cutting out the original rheostat 
resistance, the needle would not alter its position if the shunt resistance 
were equal to the battery resistance. 

Mr. Farmer devised and constructed a key by which, with the use of 
a single lever, both these changes were simultaneously made, and by the 
use of this apparatus ail our most satisfactory battery measures are now 
made, as likewise were many of those found in the tables appended to 
my report of last year. 

I would here earnestly renew my appeal, made last year, for a new 
switch-board of better construction than the one now in use. 

MOSES G. PARMER. 

Gapt K R. Bbeese, U. S. K, 

Inspector of Ordnance^ in charge of Station. 



A. 

Bureau op Navigation, Navy Department, 
Washington, November 10, 1876. 
Sir : The bureau, being desirous of having the Wallace electric light 
tried, to ascertain its suitability for signal purposes, has this day ad- 
dressed a letter to the manufacturers, Messrs. Wallace & Sous, Ansonia, 
Conn., that, if agreeable to them, they are authorized to send one to you 
for trial, to be returned when asked for by the company or when no 
longer desired, and, if retained, to be paid for at a price to be named on 
acceptance of the authority for trial. 
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If this proposition is accepted by the company, you will hare the 
light carefully examined and tested, and report made to this bureau. 

You are also informed that this arrangement is in accord with the 
views of the Chief of the Bureau of Ordnance. 
Very respectfully, your obedient servant, 

DANL. AMMEN, 

Chief of Bureau* 

Capt. K. E. Breese, U. 8. K, 

Commanding Torpedo Station, Newport, R. L 



B. 

United States Torpedo Station, 

Newport, R. L, January 17, 1877. 

Sir : You are herewith appointed a board to examine and report upon 
the magneto-electric machine and lamp sent here by Messrs. Wallace 
& Sons, of Ansonia, Conn., by direction of Commodore Daniel Ammen, 
Chief of the Bureau of Navigation, for the purpose of ascertaining its 
suitability for signal purposes. In this connection you will please ascer- 
tain the following : 

First. The horse-power required to drive the machine, noting the rev- 
olutions per minute, the amount of light produced, and the amount of 
electricity in volt-webers acting in the circuit at the time the light is 
burning at its best acUustment. 

Second. Determine the efficiency of the machine; that is, what por- 
tion of the power applied is converted into electricity. 

Third. How many candle-lights can be obtained from the lamp per 
horse-power applied. 

Fourth. Determine the light-producing power of the machine in func- 
tion of the power applied and weight of wire employed in the construc- 
tion of the macbiue. 

Fifth. Also, the efficiency of the machine and lamp in function of the 
velocity at which the machine is driven. * 

If it will not take too long, ascertain what is approximately the best 
Telocity at which the machine should be run. 

You will be particular to note any peculiar advantages or defects in 
the construction of the machine and lamp, and make such suggestions 
as you may think proper in reference thereto. 

Please to bear in mind that the machine and lamp is intended for sig- 
naling, and, after having given the above due consideration, report to 
me in detail the experiments, and your opiniou as to its suitability for 
use on shipboard. 

Accompanying this is a copy of the order for trial of Commodore 
Daniel Ammen, Chief of Bureau of Navigation, the order of the Chief 
of Bureau of Ordnance, and the letter and directions of Wallace & Sons, 
of Ansonia, Conn., concerning the machine. 
Very respectfully, 

K. K. BREESE, 
Captain U. 8. N., Inspector of Ordnance, in charge of Station. 

Prof. M. G. Farmer, 

Lieut. G. A. Converse, 

Lieut. A. B. Couden. 
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0. 

Ansonia, Conn., January 9, 1877. 
Dear Sir : We have this day shipped to your address, per order of 
Com. D. Ammen, Chief of Bureau of Navigation, oue magneto-electric 
machine-lamp and reflector complete, and trust it will arrive safely and 
prove satisfactory. 
Tours, &c, 

WALLACE & SONS. 
K.B.BREESE, 

Commandant U. 8. N. Torpedo Station. 



Ansonia, Conn., January 16, 1877. 
Dear Sir : Herewith find memorandum of instructions to assist in 
a proper manipulation of the lamp which accompanies the magneto- 
machine sent you for experiment, and which we trust will help you to 
get effective and satisfactory results. 
Yours, &c, 

WALLACE & SONS. 
Captain Breese, U. S. N. 

Electric lamp, manufactured by Wallace & Sons, Ansonia, Conn. 

In this lamp the lifting-power of the magnet is such as will insure a 
good separation of the carbons with any amount of current which will 
produce a good light. Should stronger currents be used, the increased 
power of the magnet is contracted by the addition of weights to the top 
of the upper carbon-carrier. 

To this end find a pin upon the top of the rod on which said weights 
are dropped. (Said pin is removed for convenience in packing.) 

The separation of the carbons by the action of the magnet is governed 
by a stirrup attached to the top of the central column and adjustable by 
a screw. 

This stirrup not only governs and limits the separation, but also pre- 
vents all irregular motion of the carbons through sudden variations of 
the strength of the current. 

To break the circuit, raise the upper carbon. 

To do this, hold the free end of the stirrup down to its seat, and the 
carbon-carrier will slide freely in its socket 

These parts may be handled without danger of shock, as the central 
column and its attachments are in circuit with the upper carbon. 

The upper carbon travels at double the speed of the lower one, and if 
the current traverses in the right direction (t. e., from the top to the 
bottom), it will maintain the light at a fixed and constant elevation. 

When burning properly the point of the upper carbon will appear the 
hottest as it consumes the fastest 

The oase of the lamp is provided with a switch for changing the direc- 
tion of the current, or breaking it without severing connection with the 
conducting wires. 

To use said switch, first and invariably separate by the hand the points 
of the carbons. Then move the switch levers as may be desired. 

To break the circuit at the switch in neglect of this precaution 
destroys the anvils from the great heat produced by the primary inter- 
ruption of the current solely at these points. 
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Navy Department, Bureau of Navigation, 

Washington, June 5, 1877. 
Sir : The bureau would be pleased to learn whether any experiments 
have been made with the magneto-electric light machine which was 
sent to the torpedo station some time ago by Messrs. Wallace & Sons, 
of Ansonia, Conn., nnder orders from this bureau; and, if so, whether in 
your opinion the apparatus is suitable for signaling purposes on board 
ship. 

Very respectfully, your obedient servant, 

DANL. AMMEff, 

Chief of Bureau. 
Capt. K. B. Brbese, U. S. N., 

In charge of United States Torpedo Station, Newport, B. I. 



United States Torpedo Station , 

Newport, R. L, June 8, 1877. 

Sir : In reply to the bureau's letter of the 5th instant, relative to ex- 
periments with a magneto-electric light machine which was sent to this 
station by Messrs. Wallace & Sons, of Ansonia, I have to state that the 
machine referred to has been thoroughly tested to determine amount 
of light given, number of revolutions, and required power. 

The data concerning these trials are all in the hands of Professor 
Farmer for discussion and report, audi but for bis illness, would long 
since have been sent in. 

The machine was found fully capable of furnishing an electric light 
for signaling or illuminating purposes, but, owing to its method of 
coupling up, required nearly one-half more power to produce the same 
light as a machine "coupled up" as directed by Professor Farmer, all 
other things being equal. 

The automatic Lamp which came with the machine works fairly well. 
It does not preserve a perfectly uuiform length of arc (between the 
carbons), but near enough for practical purposes. There is no screen 
with the lamp for shutting off the light for signaling. 

I desire to say that, in connection with this trial, comparisons are be- 
ing made with the best machines and lamps of European manufacture, 
and a little more experiment under Professor Farmer on his restoration 
to health or return to the station will show the relative merits of each. 

All these comparisons and trials have a direct bearing on signaling 
and lighting of ships. 

Respectfully, your obedient servant, 

K. R. -BRBESE, 
Captain U. S. N., Inspector of Ordnance, in charge of Station. 

Commodore Daniel Ammen, U. S. K, 

Chief Bureau of Navigation, Washington, D. C. 



D. 

United States Torpedo Station, 

Newport, B. I., October 24, 1877. 

Sir : In obedience to your order, we have carefully tested the mag- 
neto-electric machine and electric lamp sent here by Wallace & Sons, 
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of ADSonia, Conn., for the purpose of ascertaining their suitability for 
signal purposes, and beg leave to report as follows : 

Driving the machine with 5.3 horse-power, we got 770 revolutions of 
the armature per minute, 2,439 candles as a momentary maximum light, 
the amount averaging about 700 candles, and about 1,300 voit-webers 
acting in the circuit. 

A number of experiments indicated the efficiency of the machine — that 
is, the portion of the power which is converted into electricity — to be 
from 40 to 50 per cent. 

Five hundred and ninety-eight candle-lights per horse-power applied 
have been obtained, but the average was much less than this — about 
130. 

The light-producing power of the machine in function of the power 
applied and weight of wire employed in the machine is between 3 and 4 
candles per horse-power per pound of wire. 

The efficiency of the machine in function of the velocity at which the 
machine is driven was not determined, owing to want of sufficient range 
of vdocities to determine this relation. 

We consider the mfcst suitable velocity at which to drive the machine 
to be from 800 to 1,000 revolutions per minute. 

We notice a peculiar method of dividing the coils on each core of the' 
armature into four coils. The object, which is to lessen the extra current, 
does not compensate for the loss in power which accompanies this 
arrangement. The armature is cut away in such a way as to weaken 
it materially and render it liable to rupture when driven at a high 
•peed ; otherwise, the machine is compact and strong. It is our opinion 
that the resistance of the field of force should form a less portion of the 
whole resistance of the machine; by connecting the field of force-coils 
so as to make the resistance '4, its efficiency is improved, although that 
arrangement undoubtedly made the field resistance too small. Proba- 
bly a better result could be reached by using coarser wire on the field- 
coils. 

The lamp is vey simple in its construction, but has so fifoort a feed 
that the light can only be shown about one hour continuously, and, from 
its peculiar construction, 'the force holding the carbons apart becomes so 
weakened as the carbons are burned away that the light flickers badly 
after burning a short time. This, not noticeable while the carbons are 
long, has been constantly seen during the last ten days, when the lamp 
has been burned about one hour each day. This flickering affects' ma- 
terially the value of the lamp for signaling or illuminating purposes. 

We consider that both lamp and machine are suitable for use on board 
ship, bet that both might be considerably improved — the machine to 
use less power to drive it, and the lamp to have longer feed and pro- 
duce a more constant arc. 
Very respectfully, 

MOSES G. FARMER, 

Electrician. 
A. R. COUDEN, 
Lieutenant and Assistant Inspector of Ordnance. 

Capt. K. R. Breese, U. S. N., 

Inspector of Ordnance, in charge of Station. 
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B. 

United States Torpedo Station, 

Newport, B. J., October 29, 1877. 

Sir : In accordance with your instructions contained in your letter of 
January 17, 1877, we have carefully tested the magen to-electric ma- 
chine and the electric lamp sent here by Messrs. Wallace & Sons, of 
Ansonia, Conn., and beg leave to report as follows : 

The average of 19 experiments gave 6.3 as the horse-power required 
to maintain a velocity of 825 revolutions per minute, giving a 
strength of current of 13 to 15 webers and an electro-motive force 
of about 131 volts, with an external solid resistance of about 4.5 ohms 
and an internal resistance of 4.85 ohms, which gives 1,834 volt-webers 
acting in the circuit. 

When used to produce light, about 5.3 horse-power gave 2,439 candles 
(Wallace carbons being used) as a momentary maximum, 770 revolu- 
tions per minute, a current of 13 webers, an electro-motive force of about 
131 volts, an arc of about ^ inch, polarization or opposing electro-mo- 
tive about 31 volts, resistance of arc about 2.5 ohms, total resistance in 
circuit about 7.5 ohms, 1,300 volt-vebers acting in the circuit. 

On one occasion ran machine and lamp for one-half hour. The lamp 
stopped feeding after 18 minutes ; after starting again it ran well re- 
mainder of half hour. The light given out varied from 300 to 2,700 
candles, using Wallace carbons. The speed of the machine varied from 
710 to 795 revolutions per minute ; the horse-power consumed from 6.48 
to 7.28. The carbons gave off considerable flame, which, traveling 
around the arc, caused the light to vary as it did. About half the time 
the light given off exceeded 650 candles, and about half the time it was 
less than 650 candles. 

Experiments were made to determine the light-giving power of differ- 
ent carbons with this machine. In the following table of the results ob- 
tained, the first column gives the names of the persons or firms from 
whom the carbons were received ; where not otherwise stated, the car- 
bons are made-up carbons. 
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The last two experiments above would appear to show that 46% more 
light per horse-power was obtained with the field-coils connected in mul- 
tiple arc than in the field-coils in series. 

A repetition of this experiment gave the following results, the columns 
having same arrangement as in table above : 
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These results differ materially from those given above. In these lat- 
ter, the distance between candle and lamp was 70 feet, and in the other 
case the distance was 50 feet. The experiments were made in the even- 
ing, and the only illumination was from the electric light and the candle. 
The great discrepancy between these results indicates that a great num- 
ber of experiments will be necessary to determine the best methods of 
coupling the coils. We aie satisfied, however, that for the purpose for 
which the machine was intended it should have less resistance than as 
arranged when it came here, and that the field resistance should form 
a less proportion of the whole resistance. 

The carbons furnished by Messrs. Wallace & Sons burn at the rate of 
about 4 £ inches per hour. The extreme separation of tbe carbon holders 
in the Wallace lamp being but little greater than this, the light can 
only be shown continuously about one hour. 

The amount of light produced by this machine is much inferior to 
that furnished by machines of same size and similar construction meas- 
ured at the shops of Messrs. Wallace & Sons, at Ansonia, by Professor 
Farmer, the light in some cases amounting to 5,600 candles. 

In order to determine the efficiency of the machine it is only neces- 
sary to reduce volt-webers to corresponding horse-power. 

It can be readily shown, and is well known, that a volt-weber is 44.25 
footpounds per minute, or is equal to .00134 of a horsepower. Hence 
to convert horse-power into volt-webers it is only necessary to multiply 
the former by 746 ; on the contrary, to convert volt-webers into horse- 
power, multiply by .00134. 

To find the efficiency of the machine, therefore, you multiply the volt- 
webers the machine furnishes by .00134, and divide this product by the 
amount of horse-power consumed in driving the electrical machine. 

Tested by this method we have found as the average of a number of 
experiments that the efficiency of this machine varies from 40 to 50 per 
cent. 

We have found the maximum light per horse-power of the machine 
to be about 598 candles ; this divided by 175, the number of pounds of 
wire in the machine, gives 3.41 as the number of candles per horse-power 
per pound of wire. 

We have not thus far been able to get a sufficient range of velocities 
of the machine to enable us to determine satisfactorily its efficiency in 
function of the velocity. 

Our experiments thus far indicate that when the resistance of the lead- 
ing wires is very small (a small fraction of an ohm), a velocity of 800 to 
900 revolutions per minute is as much as is desirable ; when, from any 
reason, a resistance of 2 or 3 ohms is necessary in the leading wires, a 
velocity of 1,100 to 1,200 revolutions per minute will give better results. 
The construction of the armature of this particular machine is such, 
owing to a groove in the central plate, that we do not deem it safe to 
greatly exceed this latter velocity. 

The machine consists of four electro-magnets, forming the field of force, 
held between two cast-iron upright-pieces, and a shaft having bearings 
in the upright-pieces which carries the armature-wheel. The whole 
stands on a bed-plate, to which the upright-pieces are bolted; the up* 
right-pieces are further secured by a bolt which connects them at the 
top. The machine and bed are 23 inches high, 34£ inches long, and 13 
inches wide. Four legs are supplied with the machine, which, bolted to 
the bed-plate, raise the machine 18 inches. The legs have a spread at 
the base of 25£ inches. On board ship the legs would not probably be 
used, as occupying additional and unnecessary space. The shaft has 
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bearings 5£ inches long at each end, and carries two driving-pulleys* 
each 4 inches wide and 6 inches diameter. The cores of the electro* 
magnets are cast in one with the upright-pieces, two on each upright- 
piece. When in position, these cores face toward each other, and are 
situated one on each side above and one on each side below the shaft, 
and all fonr in the same vertical plane with the shaft. These cores are 
in section a segment of a circle whose center is at the center of the shaft, 
with the angle formed by the chord and circumference rounded off. The 
cores have a length of 7$ inches, aud a section 5f inches horizontally, 
by 1J inches vertically. The ends are faced with brass about one-eighth- 
inch thick. 

The field-of-force coils are wound on brass spools shaped to fit the 
cores, the coils 7| inches long and If inches thick. They are wound 
with copper wire 0".128 diameter, have 48 convolutions in each layer, 
and 8 layers, making 364 convolutions. 

The wire is insulated with closely braided cotton, and before winding 
the coil the wire with its braiding has been dipped into shellac The 
resistance of each coil is .601 ohm at 76° Fahrenheit. 

The armatures are two in number, each separate and distinct The 
armature- wheel of cast iron is 13 inches in diameter, and has oast on eeoh 
face twenty-five cores for the armature-coils. A deep score is cat imto 
the armature- wheel between the sets of cores, probably with a view of 
lessening weight of wheel. The armature-cores are, in section, portiaM 
of sectors of a circle, having same center as armature-wheel, and with 
a radius about a quarter of an inch less than that of armature-wheel 
The radial length of each oore is about 2 inches, the ciroantfeaetitial 
length about three-quarters of an inch. The corners are rounded oft 
The length of these cores is about two and three-quarter inches. 

On each of these cores fits a brass bobbin, on each bobbin are faur 
coils of insulated copper wire, .047 inch diameter, each coil extending the 
whole length of the core. The coils are 2f inches long and § inch thick, 
each has 45 convolutions in each layer, and 2 layers, making 3i9 oanvo- 
lntious on each oore. The wire in these eoils is insulated wfth cotton 
wrapping and the whole dipped in shellac after winding. All the eoils 
on each side of the armature-wheel are connected to a commutator faav- 
ing 100 divisions, thus forming two complete armatures. The eommu- 
tator-pieces we insulated by air-spaces, the ends resting in box- wood 
hubs. The resistance of each armature is 4.89 ohm at 70° Fahrenheit. 

The commutator-brushes, two for each commutator, are made of email 
copper wires bound together and soldered. 

The field-of-toroe coils are so connected up that the upper 00R on one 
side of armature-wheel presents the same pole toward the armatnre as 
the lower coil on the other side, the other two of the four fiekl-of-foree 
coils presenting each a pole of the opposite name. The diameter of the 
armature- wheel is such that when revolved tie cores of each armature 
are presented in succession directly opposite the cores of their field-of- 
force coils. The distance between the faces of the armature-ooros and 
field-of-force cores is about one-eighth' of an inch. 

The machine is connected with the field-of-foroe coils in series and 
armatures in multiple arc. The oonuections may be readily changed if 
desirable at any time. 

The entire machine weighs 918 pounds, of which the legs form 118 
pounds; other east-iron parts, 576 pounds 5 copper in field of fbroe, 138 
pounds 5 copper in armature, 45 pounds; brass t pools, about 20 pounds, 
aud steel shaft about 21 pounds. 

The automatic lamp furnished by Messrs. Wallace & Sons is very 
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simple in its construction and action. The carbon points are made to 
approach each other by the greater weight of the upper carbon-holder, 
and, when the two carbons are in contact, are made to separate and 
afterward maintain the requisite distance by the attraction of two axial 
magnets on their cores or armatures. 

The upper carben-holder has a long bearing, and is suspended by two 
thin metal bands, secured to the circumferences of two metal wheels of 
equal diameter, situated on opposite sides of the carbon-holder. On the 
same tales are two similar wheels of half the diameter of the others. 
From these latter are similarly suspended, by thin metal bands or strips, 
the two axial magnet cores or armatures. A cross-head, which has fixed 
to it the lower carbon -holder, connects the two armatures or cores. By 
tiiis arrangement the upper carbon travels at twice the rate of the lower 
carbon, and when the upper is connected to the positive pole of the 
source of electricity the light maintains a constant position. 

The magnet-coils are in the light circuit, and the action of the lamp 
is as follows : The carbons being in contact, when the current is turned 
on the armatures are attracted downward, carrying with (be lower car- 
bon-holder, and by means of the metal suspending-bands producing a 
partial revelation of the large and email wheels. This movement causes 
the upper carbon to move upward twioe the distance that the lower 
carbon has moved downward. By this means the are is established, the 
establishment of which increases the resistance of the circuit and 
decreases the strength of current, until the attractive force, acting 
on the armatures, is just balanced by weight of the upper carbon-holder. 
An adjustable friction-brake on the upper carbon-holder prevents the 
carbons from being moved through more than a certain distance. This 
distance may be readily adjusted. 

As the carbons become shorter, the armatures rise and occupy a dif- 
ferent position in reference to their coils, and the same current passing 
through the coils has less force on the armatures. This loss of power is 
partly compensated by the more rapid burning away of the upper car- 
bon. To maintain a tolerably constant length of arc during the entire 
length of the carbons, extra weights are provided with the lantern which 
may be slipped on the upper carbon-holder when the carbons are long, 
and taken off as the carbons burn away. Very recent trials, continued 
for several successive days, indicate that this lack of constancy in the 
light materially affects its value for signaling or illuminating. The 
length of carbon which may be burned in this lamp without renewal is 
only about % inches, or about 1£ hours' light. This is a fault; other 
lamps born more than twice this length. The withdrawal of the arma- 
tures from the coils is probably the cause of this short allowance. No 
special conveniences of any sort were furnished with this lamp for sig- 
naling purposes. 

The machine in its general features is built in accordance with sug- 
gestions furnished by Professor Farmer, some few details of construc- 
tion having been varied by Messrs. Wallace & Sons in order to give the 
machine greater durability. We notice particularly one fault in the 
construction of the armature, viz, a deep groove cut in the middle of 
the armature-plate. The object of this groove was apparently to lessen 
the amount of iron to be magnetized and demagnetized, but the slight 
advantage gained is not worth the risk of fracture which is thereby en- 
gendered when the armature is in rapid rotation. 

We notice as another objectionable feature that each armature-core 
is supplied with four independent coils, which are connected to succes- 
sive divisions of the commutator. There being twenty-five cores on each 
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side of the armature, and four coils to each core, there are one hundred 
divisions in each commutator. The object of this subdivision of the 
coils and commutators is to reduce the spark arising from the extra 
current. Although the method adopted of winding the wire on the 
helices, and of dividing or breaking it up into several smaller helices, 
does considerably decrease the extra current, it at the same time de- 
creases the capacity or power in about the same ratio. 

It is believed by us that this object might be better attained by hav- 
ing the armature-cores smaller, more numerous, and by having those 
on one side of the armature-wheel placed opposite the spaces on the other 
side of the wheel, each core to have but one coil, all the coils on both 
sides of the armature to be connected into one unbroken series, and all 
connected to one commutator. By having thirty or more coils on each 
side of the armature, instead of twenty-five, as now, and setting the 
cores staggering or alternating, as described above, like one built by 
Professor Farmer some years since, the commutator would have sixty 
or more divisions, the spark from the extra current would be little, 
if any, greater than now, and the energy evolved by the machine 
would be greater. 

We find by comparisons made with a machine tried here, having only 
seventy-five commutator-divisions, built by the same firm for Professor 
Farmer, that the energy of the latter is considerably greater than that 
developed by this machine under similar circumstances. 
Very respectfully, 

MOSES G. FAEMEB, 

Electrician. 
A. B. COUDEN, 
Lieutenant and Assistant Inspector of Ordnance. 

Captain K. E. Breese, U. S. N., 

Inspector of Ordnance, in charge ef Station. 



No. 7.— BUREAU OF MEDICINE AND SURGERY. 

Navy Department, 
Bureau of Medicine and Surgery, 

October 18, 1877. 

Sra : Agreeably to your order of the 10th instant, I have the honor 
to submit the annual report of this bureau, with estimates of deficien- 
cies for the past and current years, and for the support of the medical 
establishment of the Navy for the fiscal year ending June 30, 1879. 

The various squadrons and naval stations have been supplied during 
the past year with everything requisite for the treatment and comfort of 
the sick. The health of the Navy has been good. No pestilential or epi- 
demic disease has prevailed, and the mortality has been less than the 
usual average* 

During the past summer the customary visit of inspection was made 
to most of the principal hospitals of the Navy ; and also, for the purpose 
of comparison, to some of the civil hospitals of the country. The manage- 
ment of the naval hospitals was found to be satisfactory, the officers in 
charge having doneall that was possible with themeans at their disposal ; 
but all these establishments presented evidence, more or less, of the parsi- 
mony which has of late years been a necessity, iu consequence of in- 
sufficient appropriations. While the sick have not been deprived of 
anything indispensable to their proper treatment or comfort, the fnrni- 
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tore, the buildings, and the ground surrounding them convey the im- 
pression that they are not maintained with the liberality which should 
characterize establishments belonging to the nation. In these respects 
they do not compare favorably with many State and municipal institu- 
tions of similar character, or even with some of those which are sup- 
ported solely by the benevolence of private individuals. 

The hospitals at Chelsea, Brooklyn, Philadelphia, Washington, and 
Annapolis require repainting and other repairs made necessary by wear 
and tear and the action of the elements. The hospital at Norfolk, one 
of the largest and most substantial, requires very extensive repairs and 
improvements. The sewerage is defective, the supply of water bad, and 
the mode of heating, by stoves, is objectionable on account of health, 
comfort, convenience, economy, and danger from fire. The cost of re- 
moving these defects is included in the estimates. 

The hospital at Mare Island now receives a large number of patients 
from the Pacific and Asiatic squadrons. The quarters in the building 
now necessarily occupied by the medical officer iu charge are needed for 
the accommodation of the sick. An estimate for a house to be built on 
the hospital grounds for that officer is submitted. 

The hospital, or sick quarters, at the navy -yard, Portsmouth, N. H., 
is an old frame building, originally a farm-house. It is incommodious, 
badly ventilated, falling into decay from age, and in every respect unfit 
for use as a hospital. The quarantine hospital, a wooden structure not 
much better than a shed, is also rapidly decaying, and is liable to be 
blown down or washed away in a storm. Situated on a small rocky 
islet at the mouth of the harbor, and thus exposed to the fury of the 
elements, access to it would be difficult, perhaps impossible, in stormy 
weather. For these reasons it should be removed or abandoned, as the 
cost of removal would probably exceed the value of the material. 

A very appropriate and beautiful site for a hospital exists on Seavy's 
Island, belonging to the navy-yard, sufficiently distant from the latter 
and from the neighboring town to avoid danger of communicating any 
pestilential disease. On that site a building of moderate dimensions and 
cost might be erected which would answer all the purposes of the two 
existing structures. 

The proximity of a group of small Japanese dwellings to the naval 
hospital at Yokohama exposes that building to danger iu case of fire, 
an event which is very probable from their inflammable material and 
the general use of coal-oil for illumination. The commanding officer and 
surgeon of the fleet of the Asiatic squadron recommend that the ground 
on which these houses stand be purchased and added to the hospital 
grounds. The purchase can be made for the sum of $600. 

In 1876, the Secretary of the Navy directed. the hospital at Annapolis 
to be closed, which was accordingly done. In April and May of the 
present year, an outbreak of measles took place in the town and ex- 
tended to the Academy, affecting a small number of the cadets. The 
Superintendent of the Academy very judiciously ordered the hospital to 
be temporarily reopened for the reception of these cases, thereby pre- 
venting, in all probability, the further extension of the disease. The 
usefulness of the hospital on that occasion is a proof that it would be 
valuable in similar emergencies. 

To most of the naval hospitals outbuildings are attached, intended 
for the reception of patients affected with smallpox. They are seldom 
used, and are very much out of repair. As cases of small-pox in the 
Navy are not numerous, it would be more economical for the govern- 
ment to send such cases to the local hospitals provided for that disease 
by the civil authorities. 
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NAVAL HOSPITAL FUND. 

Since 1861, the hospital establishment of the Navy has been increased 
by the addition of the hospitals at Philadelphia, Annapolis, Washing- 
ton, Mare Island, and Yokohama, Japan. Consequently the expenses 
have been nearly doubled, while at the same. time the hospital fond 
from which these expenses are paid has diminished in a still larger 
proportion. 

This decrease is doe partly to large expenditures in building and fur- 
nishing, and partly to the additional expense of supporting a greater 
number of hospitals. Something is also due to the high prioes of pro- 
visions, &c, during the last ten years. 

The expense of keeping these large establishments open is almost as 
great with a small as with a large number of patients. The number of 
attendants cannot be reduced below a certain number, necessary to 
keep them in proper order, while the cost of heating, lighting, and 
keeping them in repair is about the same, whatever be the number of 
inmates. 

The hospital-fund, which, as you are aware, is derived from the deduc- 
tion of twenty cents per month from the pay of the officers and men of 
the Navy and Marine Corps, and from the value of their rations when 
in hospital, amounted in 1868 to $436,592.59. That large amount was 
due to the accumulation of proceeds in the several years preceding, 
during which a very large number of men were employed in the naval 
service. Since that period it has rapidly diminished, as the following 
statement of the amounts to the credit of the fund at the beginning of 
each fiscal year will show : 

July 1,1868 $436,892 m 

July 1,1869 394,660 69 

July 1,1870 284,758 33 

July 1,1871 200,515 68 

July 1,1872 100,597 66 

July 1,1873 56,534 70 

July 1,1874 26,583 94 

July 1,1875 1,141 37 

July 1,1876 290 92 

July 1^1877 70 63 

There is due to the fund from " Pay of the Navy v about $50,000 ; from 
the Marine Corps, about $30,000 ; and from " Surgeons' necessaries and 
appliances" $52,985.17. 

If these amounts can be obtained, there will be sufficient to meet the 
expenses of the hospital establishment for the current year. Thereafter 
an annual appropriation of from ninety to one hundred thousand dollars 
will be required, inasmuch as after the sums above referred to have been 
received and disbursed, there will be nothing coming to the fond except 
the regular annual income, which amounts, with the present force of the 
Navy, to about thirty-seven thousand dollars; not much more than 
enough to support one of the larger hospitals. An estimate for the sup- 
port of hospitals for the next fiscal year is therefore submitted. 

SURGEONS' NECESSARIES AND APPLIANCES. 

The appropriations for surgeons' necessaries and appliances for the 
last three years, having been very much reduced below the estimates, 
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were not sufficient for the wants of the service. The deficiency was 
taken from the hospital-fund, to which there is now doe from that 
source, as previously stated, the sum of $52,985.17. 

The practice which has prevailed for many years of furnishing medi- 
cines from the public stores to the families of officers at the various 
naval stations, has of late years proved burdensome to the limited 
resources of the bureau. No law or regulation authorizes this expendi- 
ture, but it has been sanctioned by custom and by the tacit approval of 
the department. There is no means of accurately ascertaining the amount 
expended in this way, but it may be roughly estimated at about three 
or four thousand dollars per annum. In order to legalize this outlay, 
the sum of $3,000 is asked for in the estimate. 

ASSISTANT SURGEONS. 

The number of assistant surgeons allowed by law is now, for the first 
time since 1865, nearly complete, only four vacancies existing, which 
will probably be filled by the end of the year. In consequence of the 
difficulty of obtainiug properly -qualified young men for the regular 
eorps, authority was given by Congress to the Secretary of the Navy 
to appoint acting assistant surgeons for temporary service* The num- 
ber of that class of officers is now twenty-two. 

An order of the department requiring assistant surgeons to serve two 
years at sea before examination for promotion, has been of late years, 
on account of the small number of ships commissioned for sea-service, 
difficult of execution within the time, three years, at the end of which 
they are by law entitled to examination. The operation of the order 
referred to is found to do injustice to those who have been unable to 
inset its requirement ; the failure to do so being not their fault but that 
of the department. The attempt to execute the order causes many 
otherwise unnecessary changes of station, and much useless oost to the 
government in the payment of traveling-expenses. The revocation or 
modification of this order is therefore desirable. 

By the regulation of 1876, assistant surgeons of the relative rank of 
ensign are relegated to the steerage. These officers have enjoyed the 
privileges of the ward room for a period of more than thirty years, and 
the same reasons which caused their admission to the ward-room still 
exist This retrograde step appears to have been taken because it was 
deemed proper that officers of the same relative rank should live and 
mess together on board ship. The law of March 3, 1871, provides that 
" no staff-officer shall, in virtue of his relative rank or precedence, have 
any additional right to quarters." A fair inference from that proviso 
seems to be that while it conferred no additional rights, it recognized 
and confirmed those already existing. 

Instruction in hygiene, chemical manipulation, and microscopy, a 
knowledge of which is now indispensable to the accomplished physician, 
is not given, or very imperfectly given, in most of the medical schools of 
the country. In some of the large cities special instruction in these 
branches is given, sometimes in connection with the colleges, but at- 
tendance by students is not obligatory or necessary to graduation ; con- 
sequently, many of the young men who enter the service as assistant 
surgeons are not as well informed on these subjects as they should be. 
In view of this important deficiency in their education, it is recom- 
mended that assistant surgeons be ordered, some months previous to 
their examination for promotion, to the hospital at New York for in- 
struction in these branches. New York is recommended because the 
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naval laboratory on the hospital-grounds can afford facilities for chem- 
ical study not otherwise attainable without considerable expense. In 
addition to the facilities for stady and observation offered by the naval 
hospital and laboratory, the large civil hospitals of the city would be 
within easy reach. A diligent attendance upon them for a few months 
would be equivalent to the experience of many years in the ordinary 
practice of the Navy. 

APOTHECARIES. 

A permanent corps of apothecaries for the Navy is very desirable. These 
useful officers are now appointed for the cruise by the surgeons of ships, 
and at hospitals and navy-yards by the chief medical officer, for an indefi- 
nite length of time. On account of the brief time for which the appoint- 
ment is made, and the uncertainty of its tenure, as well as the inferior rank 
assigned to them, that of " petty officer," competent men of good char- 
acter and habits are with difficulty obtained, and with still greater dif- 
ficulty retained in the service. They should be appointed by warrant, 
or otherwise, by the Secretary of the Navy, after having been examined 
and approved by a board of medical officers. They should have a cer- 
tain rank in the Navy, and be assigned to suitable quarters on board 
ship, instead of being, as now, compelled to live and mess on the berth- 
deck. The Navy is a very conservative body, attached to old customs 
and opposed to innovations, yet in this case, tne obvious advantages to 
be derived from the change suggested will, it is hoped, overcome these 
obstacles. 

The instruments and instructions for carrying out your order of May 
21, 1877, directing hygrometric and eudiometric observations to be made 
on board the ships of the Navy in commission, have been prepared and 
are now being issued. Great benefit to the Navy will doubtless result 
from these observations. The sanitary arrangement of our ships of war, 
which has been, to a great extent, governed by the dissimilar mandates 
of commanding officers, will be hereafter established upon a scientific 
basis. 

Sufficient matter has accumulated for the publication of another 
volume of Medical and Sanitary Reports of the Navy. The previous 
volume, published in 1875, containing the reports of 1873-74, was re- 
ceived with much favor by the medical profession, and, it is believed, 
has been of great value to the Navy by diffusing among the officers some 
knowledge of sanitary science. 

A report of surgical casualties in the Navy from 1860 to 1870 has been 
in preparation for several years under the supervision of a medical in- 
spector of the Navy, and is now ready for publication. A joint resolu- 
tion introduced in the House of Representatives (Forty-fourth Congress, 
second session), authorizing the Public Printer to print and bind five 
thousand copies of this work, failed to pass. As the report is a carefully- 
prepared summary of a vast amount of experience, a knowledge of 
which would be beneficial to the community, as well as to the medical 
profession, your influence in procuring the legislation necessary for its 
publication is solicited. 

The bureau has in preparation a new book of "Instructions to Medi- 
cal Officers," containing changes made necessary by orders issued by 
the department since the last issue in 1873, and embodying such im- 
provements as time and experience have suggested. In a short time it 
will be submitted to you for approval. 

An additional clerk is necessary in this bureau. The information 
required by the Commissioner of Pensions from this office would alone 
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give him sufficient employment. With onr present small clerical force, 
applicants for pension have the adjustment of their claims unavoidably 
delayed by our inability to furnish promptly the necessary evidence. 
An estimate for one additional clerk of class two is submitted in the 
estimates for the bureau. 

The medical statistics of the Navy for the year ending December 31, 
1876, and also a summary statement showing the death rate and compara- 
nd ve health of the various squadrons for the years 1865 to 1876, inclu- 
sive, are appended to this report. 
I have the honor to be, very respectfully, your obedient servant, 

W. GBIER, 
Surgeon-General, United States Navy. 
Hon. Richard W.Thompson, 

Secretary of the Navy. 



-Annual statement compiled from sick-reports from naval stations and vessels in com- 
mission on home and foreign service for the year ending December 31, 1876. 



Chelsea 

Brooklyn.... 
Philadelphia. 



Norfolk 



Mare Island 

Yokohama, Japan. 



Total. 



VAVT-YARDS AND STATIONS. 

Portsmouth, N. H 



Brooklyn 

Philadelphia 

League Island 

Washington 

Norfolk 

Pensacols 

Mare Island 

Torpedo Station 

Naval Academy 

Marios Barracks, New York .. 
Marine Barracks, Washington. 

Total 
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Portsmouth, N.H. 

Boston 

Brooklyn 

Philadelphia 

Norfolk 

Mare Island 



Total. 



194 



B 

1 



53 
903 
145 

17 

56 
936 

95 
114 

68 



1 



36 
906 
139 
90 
63 
999 
94 
99 
75 



918 I 



90 
133 
339 

80 



164 
60 
43 
44 

847 
339 
195 



91 

118 

333 

81 

3 

337 

161 

59 

43 

43 

857 

833 

195 



5 



65 



54 



163 
335 
383 
103 
170 
HI 



1,169 



3,363 3,353 ! 



157 
110 

"I 

77 



158 
115 
99 

80 , 
69 
67 I 



30 



594 



608 , 



a 
1 
II 

i 



945 

180 
91 
77 

963 
37 

157 



1,113 



96 

183 

946 

83 

3 

340 

165 

61 

45 

45 

870 

346 

195 



9,416 



159 
117 
103 

80 
89 
67 



614 



155 



55 



0.05 



0.004 



0.001 
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SUMMARY O? ' 



I IN CQMMIflMOT. 



Average number of persons oh board during year 1870 11,138 

Remaining sick December 31, 1875 999 

Admitted in 1876 7,575 

Disehavged in 1876 «. .. 7,605 

Died in 1876 41 

Total treated in 1876 7,797 

Remaining sick December 31, 1876 , 151 

Percentage of oases to number on board a 70 

Percentage of deaths to n amber on board 0.008 

Percentage of deaths to number of cases treated .....*—.. 0.00$. 

RECAPITULATION. 



Naval hospitals — 
Yards and stations . 

Reoeiving-ships 

Vessels in commis- 
sion at sea 



Total. 



1,169 
11,138 



13,307 



•sS 

•a- 



194 
54 
SO 

933 



490 



t 



1 



918 

9,362 

594 

7,575 



11,449 



899 

9,359 

608 

7,605 



11, 457 



116 



S 

a 

i 

a 



1,112 

9,416 

614 

7,797 



11,939 



*4 
1? 



155 

55 

5 

151 



a 50 
0.70 



0.90 



0.001 
0.003 
0.009 



0.05 

0.004 

0.001 

0.005 



0.009 



At the close of the year 1675 there remained under treatment 490 eases ; daring the 
year 1876 there occurred 11,449 cases of disease, injury, &c, making' a total of 11,939 
cases treated daring the year ; of which number 116 died, 11,457 were returned to doty 
or discharged the service, leaving 366 cases ander treatment at the close of the year 
1876* 

The average strength of the Navy (officers, seamen, marines, engineer service, and 
coast survey included) for the year 1876, as near as can he ascertained, was about 12,307. 

The percentage of oases admitted to the whole number of persons in the service was 
about 0.90, or each person was on the sick-list -ftfo times daring the year. The percent* 
age of deaths to the whole number of persons in the service was 0.009, and the per- 
centage of deaths to number of cases treated was 0.009. 

The total number of deaths from all causes, reported to the Navy Department, from 
October 1, 1876, to October 1, 1877, was 101. 
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Of the classes of the four most frequently recurring diseases ihe following have the death- 
rate per thousand. 





Classes. 


Year. 


2 ►» 

£ ° 
? * s 

ill 


Z c 
®* • 

i*I 
8&S 

Q 


• 


Si 

ill 


1885 


17 + 
46 + 

< 7 + 
38 + 
28 + 
20-- 
31-- 
,36-- 
'50 + 
61-- 
60 + 
20-- 


22 + 
21 + 

23 + 
33 + 
21-H 


15 + 
19 + 

46 + 
24 + 

16 + 
* + 

10 + 

9 + 
10 + 

14 + 
2 + 


li- 

6- 
4- 
4- 

3- 
5- 
6- 
4- 
5- 
2- 




1806 




1857 




J 868 




1809 




1870 i 


17- 
17- 
11- 
11- 
15- 
12 H 






1871 




1878 




1873 




1874 j. 




1875. 




1876 


54- 
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INSANE OP THE NAVy. 

On the 30th September, 1876, there remained under treatment in the Government 
Hospital for the Insane 2 commanders, 2 lieutenant-commanders, 1 assistant en- 
gineer, 1 late eusign, 1 mate, 11 seamen, 1 ordinary seaman, 3 ordinary seamen 
extra, 1 seaman extra fireman, 1 coal-heaver, 8 marines, 3 beneficiaries ; total ... 4h 

Admitted during the year ending September 30, 1877, 1 beneficiary, 2 marines, 2 
landsmen, and 1 second-class fireman 6 

Total number under treatment during the year f>4 

Discharged during the year ending September 30, 1877, 1 mate, 2 seamen, I ordi- 
nary seaman extra, 1 coal-heaver, 5 landsmeu, I late landsmau, 3 marines, 1 bene- 
ficiary ; total 15 

Remain iug at the end of the year, 2 commanders, 2 lientenant-commandera, 1 as- 
sistant engineer, 1 late ensign, 9 seamen, 1 ordinary seaman, 2 ordinary seamen 
extra, 1 seaman extra fireman, 1 late seaman, 8 landsmen, 7 marines, 3 benefi- 
ciaries, 1 second-class boy; total 30 

Id the Insane Asylum of California there are 2 marines, 1 seaman, and 1 coal- 
heaver; total 4 

Alaska, 2d rate. Screw; wood; 1,122 ions. 

[Employed on the European station, west coast of Africa, and Home station for 279 days (lst.\M. atnl 
3d quarters, and 5 days of 4th qoarter) of the year 1*76. Average number of abip h coiupau> t«<r 
that period, 243 ; total sick-days, 1,536, representing the following diseases :] 



Diseases. 



Miaematio 

Enthetio 

Dielic 

Diathetic 

Developmental 

Tnbercnlar 

Parasitio 

Of the nervous system 

«>e 

ear 

teeth 

circulatory system 

reapiratory system 

pigestive system 

urinary and genital system . 

locomotive system 

integumentary system 

Xon-maliiniant tumors and cyst* .. 
Wounds, injuries, and accidents 



Total. 



1 ! 1 



1 , IS 



! 



■I 8 



is ! 

6 






12 ; 



99 I 96 
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Alert, 3d rate. Screw; iron; 541 tons. 

{ Employed during the year 1876 fitting out, m route, and on the Asiatic station. Average number of 
ship's company, 150; total sick-days, 1,180, under the following diseases: J 



Diseases. 


a 
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•a 
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CO 
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%i 
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■i 
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Euthetic 
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Diathetic 
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Ot the nervous system 
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i 
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eye 


















teeth j 
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3 

87 
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3 

8 

84 

5 










respiratory system ' 








i 




i 
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1 


8 




















i 


. 5 


6 










Non*malignant tumors and cysts 












i 


43 


41 




3 












Total 


4 


118 


107 


3 


6 


1 


5 



Ashuelot, 3d rate. Paddle-wheel; iron; 786 tons. 

(Employed during the year 1876 on the Asiatic station. Average number of ship's company, 130; 
total siok-days, 1,831, under the following diseases:] 



Diseases. 



Miasmatic 

Eothetic 

Dietic 

Diathetic 

Developmental 

Tubercular 

Parasitic 

Of the nervous system 

eye 

ear 

teeth 

circnlatory system 

re spiratory system 

digestive svstem 

urinary ana genital system . 

locomotive system 

intognmentafy system 

Non-malignant tumors and cysts . . 
Wounds, Injuries, and accidents... 



Total. 



3 151 144 
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13 



81 



1? 8 
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AdatH8 % 3d rate. Screto; wood; 615 tons. 

[ Employed for 160 days of the year 1878 (68 days 3d quarter, 93 days 4th quarter) on tho Home station. 
Average number of ship's company, 200 ; total sick-days, 311, under the following diseases :] 



1 

Diseases. 


tab 
a 

H 

*a 

a 

A 


a 

< 


! 

1 

£ 


a 

si 

r 

s 


fc 

X 

a 


1 


3 


Miasmatic, 
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..... 
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Bnthetio ... 








Dietic 
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Diathetic 
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2 
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Developmental .. 






Tubercular 
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.'.'.'.'.'. \'."'.'. 




Parasitio 






Of the nervous system 










1 




eye 




3 


3 




::::::|::::: 




ear, 






teeth 










1 




circulatory system 










i 




respiratory system 




4 
1 
1 
1 
3 


3 
1 
1 
1 
2 





1 




digestive system 






urinary and genital system 

ocomotive system 












integumentary system ... 




1 


Non-malignant tumors and cysts 






Wounds, Injuries, and accidents 




13 


11 




i ! 


t 










Total 




35 


29 


1 


3 I — -- 


2- 













Ajax, 4th rate. Screw; iron-clad; 550 tons. 

[Employed for 140 days in the year 1876 (38 days 1st quarter, 91 days 2d quarter, 11 days 3d quarter), 
on the Home nation. Average number of ship's oompany, 62 -f ; total sick days, 163, under the fol- 
lowing diseases :) 



Diseases. 
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•a 
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8 
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H 
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•8 
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H laamatis 
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1 
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Bathetic 






Dietic 
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Diatbetio 










Developmental 










Tubercular ...-- 
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Parasitic 
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eye 
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ear.......... 














teeth 
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respiratory aysteni 
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.... 




























2 
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2 
2 
















Non •malignant tumors and cysts 












Wounds, injuries, and accidents 


.... 


4 


3 




1 








..... 


Total 




16 


14 




2 
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Alarm, 4th rate. Wheel; iron; 311 tons. 

[Torpedo-boat. Employed for 182 days (1st and 2d quarters), 1876, on the Home station. Average num- 
ber ship's company, 49 -}- ; total sick days, 351, divided under the following diseases:] 



Diseases. 
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a 

•a 
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© 

•§ 
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© 

"3 © 

H 
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i 

5 
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"S 
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1 24 
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1 
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Dintic 
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Diathetic 
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i 






















































teeth i 
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11 
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2 
9 
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urinary anil genital system 




i 




1 
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1 


























9 


9 






















Total 




60 


53 




3 




4 









Brooklyn, 2d rate, Scretv ; wood ; 2,000 tons. 

[Employed for 203 days of the year 1876, on the Home station (1st and 2d quarters, and 21 days of 3d 
quarter). Average number of ship's company for that period, 246 ; total sick days, 1,288, with the fol- 
lowing diseases :] 



Diseases. 
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a 
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a 
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M iasmatic 
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10 
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13 


I...... 




Enthetio 
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Dietic 






Diathetic 
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Developmental 






Tnbercnlar 
















Parasitic » 
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Of the nervous system 
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eye * 






ear 








teeth 














circulatory system 
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35 
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..... 
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respiratory system 






digestive system 
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urinary and genital system 


. .. 




locomctive system 








integumentary system 




8 


7 


1 




Non-malignant tumors and cysts 




i 




Wounds, Injuries, and accidents 


1 


30 


30 


1 


1 










Total 


7 


144 


132 


7 


12 
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Bache. Coast Survey. 

[For the year 1876. Norfolk, Fernandina, Saiut Augustine. Average number ship's company, 31 — ; 

total sick days, 165. 



Diseases. 
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a 
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4 
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to ] tir 

1 I s 

£ 3 
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i i • m 

t ■ \ 3 
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2 *e ] a 
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H 5 ' « 


Miasmatic..... 




Esthetic 




::::::,:::::'::::: 


Dietio 




1 i 


Diathetic 






Developmental 




**---•; ■ i 


Tubercular 




1 i 






Parasitic 




, 1 i 






Of the nervous system 
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eye 
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ear 
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teeth 








i - 


circulatory s vstem 
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respiratory system - 
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digestive system 
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, ! 
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urinary and genital system 










locomotive system ....J 




' ! 1 




integumentary system 


1 


1 


i ; 


1 x 






Non-malignant tumors and cysts 






Wounds, Injuries, and accidents 




3 


**"3*i::::::i;;:;:;!:::::; 












Total 


1 


20 


19 


. i!...... 


i 











Blake, Coast Survey, 



[For 274 days of the year 1876 (1st, 2d, and 3d quarters). New Orleans, La. Average number of ship's 
company, 46 ; total sick, days 35?.] 



Diseases. 
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Entbetic 
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Diathetic 





1 3 1. 
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Of the nervous system ' - - - • - i 
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teeth 

circulatory system 
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locomotive *vstem 
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Wounds, injurif s, and accidents 
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5 


5 1 
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1 
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Total 
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77 


1 77 • 1 
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Congress, 2d rate. Screw; wood; 2,000 ions. 

[Employed during the yearl876, 189 days (1st and 2d quarters), on the Home station. Average crew 
for that period, 894 ; total sick days, 849, grouped under the following diseases.] 



Diseases. 



i 



I 



Miasmatic 

Enthetio 

Dietio 

Diathetic 

Developmental 

Tubercular 

Parasitic 

Of the nervous system, 
eye 



teeth 

oircumlatory system 

respiratory system 

digestive system , 

urinary and genital system. 

locomotive system 

integumentary system — •• 
Non-malignant tumors and cysts... 
Wounds, injuries, and accidents.... 



18 



Total. 



5U 



391 



29 



Constellation, 3d rate. Sails; wood; 1,236 tons. 

[Employed for 124 days of the year 1876 on the Home station (39 days 2d quarter, 85 days in 2d quar- 
ter), as practice-ship. Average number of ship's company for that period, 328; total sick days, 307, 
under the following diseases :J 



Diseases. 
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digestive system 
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urinary ana genital system 
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If on-malignant tumors and cysts 








Wounds, injuries, and accidents 




16 


15 




1 













Total 




41 


32 




9 
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Catskill, 4th rate. Screw; iron-clad; 496 Urns. 

IBmployed at Port Royal, S. C, on the Home station for 183 days of the year 1876 (1st and 2d qnar- 
tersl. Average number of ship's company for that period, 63 -f , with a total number of sick days, 157, 
grouped under the following diseases : J 



Diseases. 


* 

a 

c 

I 


1 

I 


1 


1 

-J 
it 

r 


is 


i 


* 

i 


Miasmatic 
















Bathetic 




1 

1 

4 






i 






Dtotie 




i" 

3 








Diathetio 










i 


Developmental... 












Tubercular 
















Parasitic 
















Of the nervous system 
















eye.... 
















ear 
















teeth 
















circulatory system ................ ................ 
















respiratory system 




8 
5 


7 
5 


i 










digestive system 






m inary and genital system ^ + . 












locomotive system...'. 
















integumentary system 
















You •malignant tumors and cysts ......................... 
















Wounds, Injnries, and accidents 




4 


3 


i 


















Total 




S3 


19 


2 


i 




i 









Canonic**, 4th rate. Iron-clad; screw; 550 tone. 

(Employed during the year 1876 at New Orleans, La., on the Home station. Average number of ship's 
company, 72; total sick days, 699, under the following diseases : J 



Diseases. 


I 


1 

i 
5 


! 


a 


i 


i 


a 
& 


Miasmatic 




14 
12 

1 
5 


14 
12 
1 
5 










Bathetic .... **.,,, ,rr. T . ,.,.,, , r , T **-,*-,-- 












Dietic 












Diathetic 
























Tubercular ......r.. ........ .. TT ... 
















Parasitic 
















Of the nervous system ............ ...*..............?..., 




6 


4 




i 


i 










ear 
















teeth 
















circulatory system 




















4 
8 


3 

8 








i 




digestive system 






urinary snd genital system »... 












locomotive system 




















6 


6 






















Wounds, injuries, and accidents.. 


1 


10 


9 




i 




i 






Total 


1 


66 


62 




a 


2 


i 







15 N 
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Dictator, to rat*. Itfadad; tor**; 1,750 tons. 

m the Home station. Ave 
, undet the following diseases :] 



(Employed during the year 18*76 at Port Royal, 8. 0., on the Home station. Average number Of ship 1 * 
company, 104 + ; total sick days, 810, r~ *'~ ^ ' " — " # 



Diseases. 


bo 

a 

i 

1 


1 

1 

< 


i 


a 
$ 

•8* 

1 


1 

1 


i 

Q 


* 


MUWIlfttiC ^ x t t t r t . , -r t t ...... .,,,„..,,„,,,,„.,,„„.,,,.,,., 


1 


8 
1 


9 

1 










Kuthetio .- 










Dietio 












Diathetic 




4 


4 










Developmental 












Tubercular 
















Parasitip 
















Of the nervous system ................*.. ....... 




5 
1 
3 


3 

1 
3 










9 


eve......... 






ear 












teeth 
















4 
7 
8 
3 


4 

7 
7 
3 










respiratory system 












digestive system 




1 








urinary and genital system 


















integumentary system 


I 1 


16 
9 


17 










Non-malignnnt tumors and cysts 




1 






Wounds, injuries, and accidents 1.. ......... 




9 




















Total 


2 


70 


68 


1 


1 




9 







Despatch, 4th rate. Screw; wood; 730 tons. 

[Employed on special service on the Home station during the year 1876. Average number of ship's 
company, 46 — ; total siok days, 344, under the following diseases:] 



Diseases. 



t 



i 



Miasmatic 

Bathetic 

Dietic 

Diathetic 

Developmental 

Tubercular 

Parasitio 

Of the nervous system 

eye 

ear 

teeth 

circulatory system 

respiratory system 

digestive system 

urinary and gonital system . 

locomotive system 

integumentary system 

Non.mali£oant tumors and oysta .. 
Wounds, injuries, and accidents ... 



Total. 



32 
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EmXySdrate. Screw; wood; 616 ton*. 

(Saployed fbr 01 days (1st quarter 1878) pf the .year 1876 at Hampton Roads, Va., on the Home 
station. Average number of ship's oompany for that period, 207 ; total eiok days, 226, under the 
following diseases :J 



• 

Diseases. 


* 

a 

a 

1 


t 

B 
3 


S 

5 


i 
if 

1 


1 
l 


•8 
5 


t* 


Jfiasumtlo 




3 
3 

1 
1 


2 










Bathetic 






1 




" i 


DJetie 




1 
1 






Diathetic , 












Developmental 












Tubercular , 
















Parasitio 
















Of the nervous system 




1 










i 








ear , .x... , 
















teeth 
















circulatory system ............ .................... 
















respiratory nystem .*......................... 




2 

4 






2 






digestive svstem .................................. 




4 








urinary and genital system :......... 












locomotive system............ ..................... 




2 
2 


1 
2 








i 


integumentary system...... 












Ifou-malignaut tumors and cysts 












Wounds, Injuries, and accidents 




13 


12 




1 














Total .' 




90 


23 




4 




3 









FrmnkUn, Ut rote. Screw; wood; 3,173 ion$. 



(Employed during the year 1876 on the European station. Average number of ship 
period 566 ; total sick days 5,462, under the following diseases :] 


>'s oompany for the 


Diseases. 


3 

1 


1 

I 
3 


i 
I 

1 


i 
11 

s 


1 


s 


a 

3 

a 


Miasmatic 


i 

2 


80 
40 
2 
32 


81 
38 
2 
33 










Ynth*tto ^ 1T 


1 


3 






Dietic 






Diathetic 


2 




1 






Developmental ...... * * , ..,..,, 






Tubercular 
















Parasitio 
















Of the nervous system 


2 


13 

7 


11 

7 


1 


2 




i 


eye......... 




ear 












teeth 
















circulatory system 




6 
39 
84 
10 

2 
75 


6 

38 
84 
9 
2 
75 










respiratory system 


5 

1 




4 


2 




digestive system 


i 


urinary and genital system 




1 






locomotive system. ..". 








integumentary system 


3 




1 


1 


i 


Hon-malignant tumors and cysts 




Wounds, injuries, and accidents 


C 


133 


136 








3 












Total 


22 


922 


922 


2 


12 


3 


5 
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Frolic, 4th rate. Paddle-wheel; iron; 614 tons. 

I Was employed in the Bio de la Plata for 182 days of the year 1876 (1st and 3d quarters), on the Sooth 
Atlantic squadron. Average number of ship's company for that period, 108 ; total sick days, 644, under 
the following diseases :] 



Diseases. 


1 

a 


! 


1 


! 

h 


1 

• 


• 

i 
s 


1 






8 
6 


8 
6 










linthetic 










Dietlo 












Diathetic 


1 


7 


6 




1 




1 


Tubercular 
















Parasitic 




















4 


3 




1 






eye 








ear 




1 


1 










teeth 
















S 
4 
11 
3 


1 




1 
4 
1 
1 
















8 
2 


1 




1 






locomotive system 












1 


1 










Xon*malignant tamors and cysts 
















7 


7 






















Total 


1 


48 


37 


1 


9 




9 







Gettysburg, 4th rate. Paddle-wheel; iron; 518 tons. 

f For 274 days of the year 1876 (1st, 2d, and 4th quarters), was employed on the Home station and em 
rouU to the European station, and on that station . A verage number of ship's company for that period, 
73 ; total siok days, 759, under the following diseases :] 



Diseases. 


<* 

a 


1 


s 


I 


i 
1 


1 


j 


Miasmatic... 




6 
5 


6 
5 










Unthetlo 


1 




i 






Dietio 






Diathetic 




5 


2 




i 




9 


Developmental 






Tubercular 
















Parasitic 




1 

7 

1 


1 
6 

1 










Of the nervous system 






i 






eye..... 








ear 












teeth 
















ciroulatorv system 
















respiratory aVstem 




5 
19 

1 


5 

17 

1 










digestive system 






2 






urinary and genital system 








locomotive system. ..". 












integumentary system. 




6 


5 








1 


Non-malignant tumors and cysts 






Wounds, injuries, and accidents 




19 


19 




















Total 


1 


75 


68 




5 




3 
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Qedneg. Coa$t Survey tfeaper. 
[For the year 1876. Average number ship's oompeny, 34 ; total sick days, 45.] 



Diaoaees. 


I 


1 

a 
3 


I 


i 

H 
i 


1 


s 


ta 


Miasmatic 




6 

1 


6 

1 










Bathetic 












DteUe 












Diathetic ...... 




9 


a 






































Psraeitio 
















Of the nervous system ............ ..... r . ............... 
































ear ............................................... 
















teeth 
















circulatory system * * ^ ^ * * * * . * a**.* 




















2 
3 


% 

3 






















miliary ana genital system 
































1 


i 


























9 


a 






















Total 




17 


17 























Hartford, 2d rats. Screw; wood; 2,000 ton*. 

(Employed daring the yaar 1876 on the Home station. The average nnraber of the ship's oompeny was 
331 ; total sick daye, 2,836, under the following diseaaea :] 



MlaamatSe 

Xntbetio 

Dietio 

Dlathetio 

Developmental 

Tubercular 

Parasitic 

Of the nervous system 

eye 

ear 

teeth 

circulatory system 

respiratory system 

digeetive system ..- 

nrinsry and geoital system . 

looomotire system 

integumentary system 

Koa*maUffnant tumors and cysts . .. 
Wounds, Injuries, and accidents 



Total. 



1 
99 

6 

a 



305 131 11 61 



9 , 

3 i 

6 

3 

9 
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Huron, $& rate. Screw; Iron; 541 tons. 

[Employed during the year t878 on the Home station. The average number of the ship's company was 
138; total sick days, 833, under the following diseases :] 



Diseases. 


bo 

a 

i 


1 

a 
3 


1 


1 

li 

r 


i 


1 

s 


a 
i 


Miasmatic... '. 


i 


10 
10 

1 
9 

1 


10 
10 

1 

7 




i 






Enthetio « 






Dietic . 












Diathetic 






8 

1 














Tubercular 












Parasitic 




















4 


4 










eje.. 




























teeth 
















circulatory system... 




















10 
SI 
2 


3 

8 










digestive system ., 






1 














locomotive system 
















14 


12 




t 






Kon -malign ant tumors and cysts 








Wounds, injuries, and accidents. *■ 




19 


16 




1 




3 








Total 


i 


101 


93 




8 




9 







Intrepid, ith rate. Torpedo-boat; screw; iron; 438 tons. 

| Employed for 182 days of tiie year 1876 on the Home station (1st and 3d quarters). The average num- 
ber of the ship's company for that period was 58. Total sick days, 194, grouped under the following 
diseases:] 



Diseases* 


3 
1 


t 

1 

< 


| 


i 

!l 

1 


i 


i 


«s 

a 

i 


Miasmatic • 
















Sotbetio 




3 

1 
3 


3 

1 
3 










Dietic 












TBSthetiC - . . r r . r . r r . , , i , , T ... , ..,...'..... 












Developmental 












Tubercular 
















Parasitic 
















Of the nervous system 




1 

1 


1 










eye 










i 


ear 














teeth 
















circulatory system 




1 
3 

7 
9 


1 
3 
7 
3 






















digestive system 












urinary ana genital system ..........* 












locomotive system ..1 












integumentary system 




3 


3 










Kon-maligiiant tumors and cysts 












\7ounds, injuries, and accidents.. 




8 


8 






















Total 




33 


32 








t 
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Jtmiafc*, 34ra*j. $crmc; mod; &8tan*. 



(For 949 days of the year 1876 (let and •& quarters, and 67 days of 3d quarter) was employed on the 
Home station. The average number of ship's oompany for that period was 199, with 1,492 sick days, 
grouped under the following diseases :] 



Diseases, 



Itiasmatio , 

Bnthetio 

Dietitf 

DUthetio 

Developmental 

Tobereular 

Paraaitie 

Of the nervous system < 
eye 



teeth 

circulatory system 

respiratory system 

digestive system 

nrmary ana genital system . 

locomotive system 

in tegumentary system 

ITon-maUgnsnt tumors and oysts . . 
Wounds, injuries, and accidents... 



Total 190 183 



45 



t 

I 
g 

S 



17 



43 



n 



a 

i 



Keanarge, 3d rate. Screw ; wood ; 695 ton*. 

f Employed in the year 1876 on the Asiatic station. Average number of ship's oompany for that period, 
181. Total sick days, 8,919, under the following diseases :] 



Diseases. 


a 


1 


t 

3 


I 


! 


i 
s 


! 


Miasmatic , . , , 


1 

1 


43 

40 
8 

4 


41 
35 

7 
4 




9 
3 
1 


i 




&nthetio 


3 


Dietic 




DUthetio 






Developmental ... 












Tubercular 
















Parasitic .. 
















Of the nervous system 




10 

1 


9 
9 




1 






eye 


1 




ear 










teeth 
















circulatory system 




1 

14 
90 
5 
1 
45 






1 
8 






respiratory system 




6 

91 

4 

1 

45 








digestive system 


1 
1 






urinary and genital system 








g 


locomotive system...' 










integumeutary system 


3 








g 


Ym)>ma]iffnfU)t tumors and cysts 










Wounds, injuries, and accidents *,.**, ^x*^ , ^^ , 


9 


44 


45 








1 












Total 


9 


306 


990 




16 


i 


a 
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Lackawanna, 2d rate. Screw; wood; 1,086 tons. 

[Employed during the year 1876 on the North Pacific station. Average ship's company for that period. 
214; total aiok days, 1,870, grouped under the following diseases:] 



Diseases. 


a 

a 


i 

i 

< 


1 

5 


t 


j 


i 
s 


* 

1 






is 

13 
3 

9 


18 
11 

1 
7 










Snthelio 










s 


Dietio - 










1 


Diathetic 






2 


















































8 

1 


8 

1 


















































circulatory system 
















respiratory system 




18 
3 
5 


13 
3 
5 


i 


1 


i 


t 


digestive system • 






























integumentary system 




8 


8 






















Wounds, injuries, and accidents . . ............ .........*.. - 


1 


25 


23 






i 


t 










Total 


1 


104 


92 


1 


3 


2 


7 







Lehigh, 4th rate. Screw; iron-clad; 496 ton*. 

f Employed for 116 days of the year 1876 (66 days 1st quarter, 91 days 2d quarter, 11 days 3d quarter) at 
Norfolk, Vs., on the Home station. Average number of crew for that period, 65; total siok days, 
102, grouped under the following diseases:] 



Diseases. 


a 

3 

1 


i 

< 


i 


1 

i 

1* 

1 


| 


i 
s 


* 


Miasmatio 




l 
l 


1 







Enthetio 







l 




Dietic 








Diathetic 




l 


1 


...... 










Developmental 






Tubercular. 










Pars si tic 










Of the nervous system 




l 





.... 


l 






eye 








ear 
















teeth 










3 






circulatory system .......... 











2 

1 

.... 

*"*3 
11 


2 
..... 

7 


-•••• 




digestive system 








urinary and genital system 

locomotive system 








integumentary system 






Non*malignant tumors and cysts 

Wounds, injuries, and accidents 











i 








Total 




i 
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Minnesota, Ut rate. Screw; wood; 3*000 tone. 

[Employed daring the year 1876 at New York, N. Y., on the Home station. Average number of ship 1 * 
oompany, 388 : total tick days, 1,244, grouped under the following diseases. This vessel is need as a 
training-ship.] 



Disease*. 


I 


1 

a 

< 


t 

1 


I 

i" 

P 


1 
1 

e 

H 

3 
2 


s 


$ 


Miasmatic 




8 
10 

1 
22 


5 
8 
1 
12 






Bathetic 


1 




1 


Dietio 




Diathetic 






9 




1 


Developmental.. 






Tvberonlar , »,^**.... 
















Parasitic 
















Of the nervous system. ..,..*, , _ 4 . ^ ,. 




5 
9 


2 

a 


1 

1 


2 






eye...... 








ear.................... 










teeth 
















circulatory syotem 

respiratorv system ................................ 


...... 


"io 

17 
3 
1 

21 


...... 

16 
2 

19 




"*3 
1 

1 
1 






digestive system 






nrinsry and genital system 








locomotive system. . .1.... 


1 







integumentary system... 


8 


Non-malignant tumors andoysts....... 












Wounds, Inj aries, and accidents 




32 


28 




9 


1 


1 










Total 


3 


139 


110 


2 


24 


1 


5 







Monongdhela, 2d rate. Screw; wood; 960 tons. 



fSmployed for 311 days of the year 1876 on the Home station. The average 
pany for that period was 815 ; total siok days, 1,570. grouped under the 


Qomber of the ship 
following diseases : 


eoom- 


Diseases. 


a 

8 


i 

i 


! 

s 


i 

II 
1. 


• 

§ 


•i 

s 


1 


Miasmatic ... . 




85 
10 
6 
17 


84 
8 
7 

16 




.1 


I 


Kntbetto 


i 


.... 


si:...:: 


% 


Dietio 


1 


Dlathetio 


i 




...... 






Developmental 


...... 




Tubercular 














Parasitic 










j 




Of the nervous system 




2 

2 
2 


2 
2 

2 








eye... 






; 




ear 






j 




teeth 










circulatory system... 


i 

2 


2 
24 
30 


2 
24 
30 





I 






respiratory system ................................ 






digestive system..... 






urinary sua genital system 


1 




1 






locomotive system .." 






int»gni|if>nt*ry system ....... * x .. * * * , ^ * * . ** a. * 


1 


16 


16 




1 






Hoo-malignant tumors andoysts 




"**"** 


Wounds, injuries, and aooidents .. . --- -- 


3 


35 


35 




2 




1 








Total 


10 


233 


228 




11 


4 











Digitized by 



Google 



234 



REPORT OF THE SECRETARY OF THE JSUkYZ. 



Mimooacy, 3d mfe. Puddle; Wo*; 74& torn*. 



[Employed daring the year 18T6 on the Asiatic station. Average number of ship 
time, 186 ; total tick days, 1,114, under the following diseases : j 


e company for thai 


Diseases. - 


ts 

a 
1 


i 

a 
< 


| 


s 


I 


i 


t* 


MiSSmfttiO r.-.*r<....-.-r.T 




4 
13 
1 
3 


4 
13 










Bothetio 


i 


1 








©ietio 




1 




Diathetic 




1 




l 


1 


Developmental 






Tubercular - 
















Parasitio 
















Of the nervous system. 




7 


7 










eye • 












ear 




5 


5 










teeth 












circulatory system ............... ........ ......... 
















respiratory system 




3 

8 
7 


3 
9 

7 










digestive system 


s 






1 




urinary and genital system 




















integumentary system ............................ 




8 


6 




1 




1 


Yon-malignant tumors and cysts ......................... 






Wounds, injuries, and accidents... ................ ........ 




8 


8 






















Total 


3 


67 


63 


1 


9 


t 


t 







Michigan, 3d rate. Paddle; iron; 450 tons. 

[Employed during the year 1876 on the Lakes. Average number of ship's company, 107 ; total sick 
days, 876, under the fallowing diseases :] 



Di s eases. 



Miasmatic 

Bothetio 

Dietio 

Diathetic 

Developmental 

Tubercular 

Parasitic 

Of the nervous system, 
eye 



teeth 

circulatory system 

respiratory system 

digestive system 

urinary ana genital system. 



locomotive system 

integumentary system . . . . 

Bon*mallgnant tumors and cysts 

Wounds, injuries, and accidents . 



Total. 



18 



114 



17 



109 



i 

l! 
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Marion, 3d rat* 



910 



[Employed for 355 days of the year 1876, en route to the European station. The avenge nam bet of the 
ships company for that period was 250 ; total sick days, 2,546, tinder the following diseases:] 



Diataaco. 


1 


1 

a 
< 


<6 

I 

1 


1 

! 


i 

* 


i 

5 


j 


Miasmatic ,,.. 




16 

IT 


16 
15 










Xotbetio .-.. 










9 


Dletie 












Diathetic 




36 


36 










Developmental 












Tnbercular 
















Parasitio 
















Of the nervous system 




9 
5 
3 


7 
5 
3 




9 






©ye 








ear 












teeth 












circulatory system 




1 

41 
53 
16 

1 
61 

1 
85 


1 

40 
53 
10 

1 
59 

1 
88 










respiratory system .......................... ...... 






1 

6 






digestive system 








urinary and genital system 








locomotive system 








integumentary system 










9 


y on-malignant tnmors and cysts 












Wounds> Injuries, and accidents * 






1 




9 








Total 




345 


398 




11 




8 




t 





Montauk, 4th rate. Screw; itvn-dmd; 406 tern*. 

(Employed for 157 days (1st and 9d quarters, 1876). of the year 1876 at Norfolk, Vs., on the Home sta- 
tion. Average nnmber of ship's company, 66; total efck days, 41, presented by the following die- 



Diseases. 



Dthetic . 

Metio. 

Diathetic 

Developmental 

Tubercular 

Of the nervous system 

eye 

ear 

teeth 

circulatory system 

respiratory system 

digestive system 

urinary and genital system . 

locomotive system 

integumentary system 

Yon-malignant tnmors and oysta... 
Wounds, injuries, and accidents 



Total. 



Digitized by 



Google 
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Manhattan, 4th rate. Screw ; torn-dad ; 550 tons. 



Por 182 days (1st and 9d quarters, 1876) of the year was employed at Penftaoola, Fla., on the Home 
station. Average ship's company for the period, 63, with 114 siok days, under the following dis- 



Diseases. 


ta 


1 
1 


\ 


i 

}1 
i 


s 


i 


* 


Miasmatic 




2 


2 










Bnthetio 












Dibtio 
















Diathetio 




8 


7 




1 






Developmental 








Tubercular ........................................ 
















Parasitic 
















Of the nervous system 




1 


1 










eye 












esr 
















teeth ..... ...... 
















circulatory system 
















respiratory system ................................ 




7 
2 


6 

1 




1 
1 














nrinary ana genital system 
























integumentary system 




1 


1 










lfon-malignant tntnors and cysts 












Wounds, injuries, and accidents.... ...................... 




3 


1 








fl 














Total 




24 


19 




3 




2 









Mahopac, 4th rate. Screw ; iron-clad; 550 font. 

[Employed for 91 days (1st quarter) of the year 1876, at Port Royal S. C, on the Home station. Average 
number of ship's company, 57; total siok days, 149, under the following diseases:] 



Miasmatio 

Enthetio 

Dietio 

Diathetio 

Developmental 

Tubercular 

Psrasitio 

Of the nervous system 

eye 

ear 

teeth 

circulatory system 

respiratory system 

digestive system 

urinary and genital system. 

locomotive system , 

Integumentary system 

Non-malignant tumors and cysts ... 
Wounds, injuries, and accidents.... 



Total. 



21 



23 
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Nantucket t 4th rate. Screw ; iron-dad; 496 tens. 

• 1876 on the Home station, at Norfolk, V*. *„ w »» w 
1 70 ; total eiok days, 87, under the following diseases :] 
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[Wat employed for 64 days in the year 1876 on the Home station, at Norfolk, Vs. The average ship's 
company for that period i — ~* " iS *-* J — -- M — .*— ^ - ». . *, 



Diseases. 



Miasmatic 

Bnthetio 

Dtetic 

DUthetlo 

Developments! 

Tubercular 

Parssitie 

Of the nervous system . 
eye 



teeth 

cl roulatory system 

respiratory system 

digestive system 

urinary ana genital system . 

locomotive nystem 

integumentary system 

Non-maHgnaot tumors and cysts. . . 
Wounds, injuries, and accidents ... 



Total. 



16 



15 



New Hampshire, 2d rate. Sails ; wood ; 2,600 tons. 

(for 975 days of the year 1876 was employed on the Home station, at Port Royal, 8. C. The average 
ship's company for that period was 114+ ; total siok days, 497, with the following diseases:] 



Missmatio 

Knrhttto 

Dietio 

Diathetic 

Developmental 

Tubercular 

Parasitio 

Of the nervous system . 
eye 



teeth 

circulatory system 

respiratory system 

digestire sy*tem 

urinary and genital system. 

locomotive system 

In tegnmentary system 

Hen-malignant tumors and cysts. .. 
Wounds, injuries, and accidents. . . . 



Total. 



40 



35 
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Onward, 4tk r*te. Sails; wood; 804 tons. 

is the store-ship of tlie South Pacific squadron daring the yew 1876, a6-CaHao, 
age ship's company, 58+! total siok days, 397, under the following diseases:] 



Diseases. 


a 
a 

I 


i 

s 

< 


1 

! 

P 


I 


i 


I 


e* 


-Miasm atie - - . • • ■ 




8 

1 


8 

1 










Xnthetio ......................................... 












Diet 16 . 












Diathetlo 


i 


2 


3 










Developmental . - 










Tuberoular 
















Parasitic 
















Of the ne**vons system TT .. TTTT . T , TT -,_ 




4 


3 




i 






eye 








ear 
















teeth 
















circulatory system ...... .......................... 




2 

1 
4 
2 
1 
7 


8 










respiratory system 










\ 


digestive svs'tem .................................. 


l 


4 
S 








\ 


urinary anil genital system ~ 










locomotive system. ................................ 




l 






integumentary system 




7 








Non*malignaiit tumors and oysts ......................... 












Woaads^njuries, and accident* 


s 


8 


9 








1 








Total , 


4 


40 


39 




2 


1 


t 







Omaha, fid r+U. JSorew; wood; 1,188 Urns. 



[Was employed during the year 1876 on the South Pacific etation. Average number of ship's 
226; total sick days, 4,113, grouped under the following diseases:] 



Diseases. 



! 



Miasmatio 

Bnthetio 

Dietio 

Diathetic 

Developmental 

Tuberoular 

Parasitic 

Of the nervous system 

eye 

ear 

teeth 

circulatory system , 

respiratory system 

digestive system 

urinary and genital system . 

locomotive system 

integumentary system ...:., 
Non>malignant tumors and cysts . . 
Wounds, injuries, and accidents.. . 



Total. 



55 



56 



15 



369 



10 , 
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(ferine*, 3d rofe. Strew; wood; 828 ton*. 

m lira Home station during the year 1876. The average number of the ship's company 
i a total ot 1,018 siok days for the 2d, 3d, and 4th quarters, under the following dis- 



Diseases. 


a 

i 


1 

a 

9 
6 


ja 

5 


1 

i! 

r 


! 

1 


i 


* 
§ 


H taamatio 




9 
5 










Enthetto 


s 




1 




2 


Dietio 




Diathetic 




10 


7 


i 


1 




1 


De™i"pTPAntal 






Tubercular 
















Paraeitio 
















Of the nerrous system 




15 
2 
2 

1 
6 
40 
39 
5 
S 
18 


14 

2 

1 

1 

4 

31 

38 

4 

2 

10 




1 






eye 








ear 






1 






teeth 








circulatory system 






2 
9 
2 






respiratory system 


i 

8 


1 




digestive system 


1 


urinary ana genital system 


1 


locomotive system 












integumentary system 






2 






Non-malignant tumors and cysts 










Wounds, injuries, and aeoidents 




37 


37 











5 








Total k 


192 


171 


i 


19 i 


5 











Powhatan, 2d rate. Paddle-wheel; wood; 2,182 tone. 

ig the year 1878 on the Home station. Average number of sW _ 
period, 225; total sick days, 2,688, under the following diseases :J 



Was employed during the year 1878 on the Home station. Average number of ship's company for that 



Diseases. 


1 


1 


i 

2 
2 

5 


1 
it 


•d 

i 


i 

s 


j 


Miasmatic 




26 

22 

3 

15 


25 
19 
3 
12 


...... 


1 i .... 

1 ' 

i 




En the tic 


2 


8 


IMetie 




Diathetic 


2 




** 4 »:::::: 


1 


Developmental 








Tubercular... 
















Parasitic 
















Of the nervous system ............. ^.. ......... ......**., 




3 

4 
2 


3 

2 
2 










eye. 




1 


i 






ear 








teeth 












circulatory system 




3 
26 
22 

5 


1 

19 
21 

4 




2 
6 






respiratory system 


1 




9 


digestive system 


1 
1 







urinary and genital system ........................ 








locomotive system 










integumentary system 


1 


26 


19 


.... 


7 




1 


Non-malignant tumors aud cysts............. 




Wounds, Injnries, and accidents , * 


1 


43 


41 


2 


1 












Total 


7 


*00 


171 


5 


25 
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Plymouth, 2d rate. Screw; wood; 1,122 tone. 



[Employed during the year 1876 on the Home station. The average ship's comps 
was 230 -, total sick days, 1,505, under the following diseases:] 


ray for that period 


Diseases. 


ts 

1 

1 


1 

i 
< 


j 


! 

If 
1 


1 
i. 


Q 


ts 

& 


Miasmatie 




14 

ia 

5 
24 


9 
10 

5 
19 




4 
4 




1 


Enthetic 


2 




Dietio 






Diathetic 


s 


9 


4 




1 






















Parasitio 
















Of the nervous system 


1 


14 

4 
3 


9 
3 


9 


4 
1 
3 






eye 













teeth 












S 
97 
S3 

5 

3 
93 

1 
33 






2 
3 
2 
3 

1 
2 
1 
6 


...... 

1 




re-piratory system 




93 
19 
3 
9 
94 


...... 










urioary ana genital system 


1 










integumentary system 


3 






If on-malignant tumors and cysts 


""i 




Wounds, injuries, and aocidents. ............... ......... 




94 




1 









Total 


193 


150 


5 


40 


4 


3 







Portsmouth j 3d rate, 2d class. Sails; wood; 846 tone. 

| For 272 days of 1876 (1st. 2d, and 3d quarters) employed on the Pacific station. Average number oi 
ship's company, 123; total sick days, 941, presented by the following diseases :] 



Diseases. 


ts 

! 


1 

i 

< 


1 


i 

Is 
s 


1 

1 


i 

5 


ts 

a 


Miasmatic 
















Enthetic 




3 
1 
9 
2 


3 

1 
6 










Dietio 












Diatbetio 






1 

2 






Developmental 








Tubercular 












Parasitic 
















Of the nervous system 




8 


6 




2 






eve 








ear 
















teeth 
















circulatory system 




5 
41 
15 

2 


1 

45 
15 

2 


1 


3 
2 






respiratory system 


6 






digestive system , 






urinary and geuital system 












locomotive system. 












integumentary system 




11 


11 










Jfon.malignant tumors and cysts 












Wounds, iojuries, and aocidents 




38 


35 




2 




I 








Total 


6 


135 


127 


1 


12 




1 
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Paloa, Atk rate. Screw ; iron ; 306 tone. 

[Employed daring the year 1876 on the Asiatic station. The average number of the ship's company 
lor that period was 50, with a total number of sick days of 379, under the following diseases :] 



Diseases. 


a 

a 

•a 

i 


i 

i 

i 
i 


1 

i 

1 

1 


I 

M 


I 
i 


I 


1 

I 


Miasmatic 












Enthetic 












Dietic , 












Diathetic 




4 


4 














f 
























Parasitic 




















6 

1 


5 




l 

l 


























teeth 




































10 
18 
5 


10 
16 

4 














...... 


l 




i 






















8 


8 



























63 


9 























Total 


58 


l 


3 




i 









Pensacola, 2d rate. Screw; wood; 2,000 ton*. 

[Was employed on the Pacific station for the year 1876. The average number of the ship's company 
for that period was 347 ; total sick days, 3 551, presented under the following diseases :] 



Diseases. 






Mlssmatie 

Snthetio 

Dietio 

Distbetio 

Developmental 

Tubercular 

Psrasitlo 

Of the nervous system 

eye 

car 

teeth 

circulatory system 

respiratory svstem 

digestive system 

urinary and genital system . 

locomotive system 

integumentary system 

Non-malignant tumors and cysts . . 
Wounds, injuries, and accidents.. . 



Total. 



9 
4 
li" 1 469 493 96 95 



104 



87 



90 



16 N 
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Passaic, A1h rule. Screw; iron-clad; 496 tons. 

[Employed at Norfolk, Va., for 183 davs of the jear 1876. Average number of ship's company for thai 
period, 70; total siok days, 88, with the following diseases:] 



Diseases. 



a 



t 



If 



3 

1 



Miasmatic 

Eutbetic 

Dietic 

Diathetic . 

Developmental ? 

Tubercular 

Parasitic 

Of the nervous system 

eye 

ear .A 

teeth 

circulatory system 

respiratory system 

digestive system . 

urinary and genital system . 

locomotive system 

integumentary system 

Von-maligoant tumors and cysts .. 
Wounds, injuries, and accidents . . . 



Total. 



14 



Passaic, 4th rate. Screw ; iron-clad; 496 tons. Montauk, 4th rate. Screw; iron-clad, 496 
tons. Wyandotte, 4th rate. Screw; iron-clad; 550 tons. 

[Were employed for 184 days of 1870 at Norfolk, Ya., on the Home station. The average crew of the 3 
vessels was 85, with a total of 104 sick days, under the following diseases:] 



Diseases. 


a 

a 

•a 

a 

& 


© 

i 

< 


! 

1 


i 

i! 
i 8 

3 


I 

! 


* 


* 

"S 

-a 
§ 


Miasmatio... .- 




6 

1 


3 

1 




3 






Enthetic .. .. 








Dietic 










«-•••• 


Diathetio '» . 




4 


1 




3 







Developmental 






Tubercular 














..... 


Parasitic 
















•Of the nervous system 




3 


3 










eye » 












ear 
















teeth 
















circulatory system 
















respiratory system 














..... 






9 
2 


1 
2 




1 


.... 










locomotive system 










...... 


integumentary system. 
















'Non-malifmant tumors and cvsts 
















Wounds, injaries, and accidents r . ir ,,. r 




1 


1 






















Total 




19 


12 




7 
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Pimta, Ath rate. Seraw-tug; 806 tout. 

[From the reports wu employed for 91 days of the yesx 1876 st Norfolk, Vs., on the Home station. The 
average crew was 30, with a total of 46 sick days, with the following diseases:] 



Diseases. 


* 

S 

I 


a 
< 


3 

3 


i 

Si 

J 

o 


I 
1 


i 


1 

1 


Iffissmatfo...... ........»..*.......... 




1 
1 


l 
i 










Sothetio 












Dietio 












Diathetic 




3 


3 










Developmental , 












Tubercular . . 
















Parasitic 
















Of the nervous system 
















eye ................................................ 
















ear 
















teeth 
















eircalatorv system ................................ 
















respiratory system 




3 


3 










digestive system .............. 












urinary and genital system 
















locomotive system. ................................ 
















integumentary system 
















Nou*mallguant tumors and cysts ......................... 
















Wounds, Injuries, sad aouidente .................... ...... 




S 


9 






















Tatal 




10 


10 























Pawnee, 3d rate, 24 elate. Sails; wood; 872 tone. 

[From the reports has been employed for 91 days of the year 1876 on the Home station as store-ship at 
Fort Royal, B.C. The average crew was 49, with a total of 356 sick days, under the following di»- 



Diseases. 


* 

a 
I 


1 

< 


1 


! 

11 
1 


1 

i 


5 


m 

a 

a 


Miasmatic ,+ . ,,**,. .* 
















Enthetio '. 
















Dietio 
















Diathetic 




1 






i 






Developmental 












Taberealar 
















Parssitio 










. f .... 






Of the nervous system 
















eye 




9 


9 










ear 












teeth 
















circulatory system 
















respiratory system ................................ 
















digestive system 




2 






l 




1 


urinary smfc genital system 










locomotive system 




1 
4 






i 






Integumentary system 




3 






1 


Non*malignant tumors snd cysts 












w^nivif, Injaries, »«W accidents 


i 


9 


1 


i 






1 










Total 


i 


19 


6 


i 


3 




3 
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Richmond, 2d rate. Screw; wood; 2,000 tone. 

4 

[For the year 1876 was employed on the Pacific station and on her way home. The average number of 
the ship's company for that period was 427, with a total of 3, 913 sick days, presented wider the fol- 
lowing diseases:] 



Diseases. 



a 
$ 

t 

s 



3 

a 

•a 
s 



Miasmatic . 
Enthetio . . 
Dletic . 



Diathetic 

Developmental 

Tubercular 

Parasitic 

Of the nervous system 

eye 

ear 

teeth 

circulatory system 

respiratory system 

digestive system 

urinary and genital system. 

locomotive system 

Y integumentary system 

Von-malignant tumors and cysts... 
wounds, injuries, and accidents . . . 



57 



55 



56 



55 



Total. 



860 245 



13 



Rio Bravo, 4th rate. Paddle-wheel; 325 tons. 

[For the year 1876, was employed on the Home station, in the Gulf of Mexico, off Brownsville, Tex., and 
Matamoras. Mexico. The average ship's compauy for the year was 49, with a total of 931 sick days, 
under the following diseases:] 



Diseases. 


a 
o 

1 


1 
1 

< 


1 

i 


I 


i 


i 




Miasmatic .............■.**■,**■.**-,.,■,,*,,*,,.*.* 




7 
6 


7 
7 










Enthetio 


1 










Dietio 










Diathetic 




5 


5 










Developmental .., 












Tubercular 
















Parasitic 




i 

6 
1 


i 

6 
1 






















eye 
























teeth 




































10 
16 

4 


10 

16 

4 


















































4 
1 
15 


4 

1 

15 










Non-mnlign ant tumors and cysts 




































Total 


1 


76 


77 
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Ranger , 3d rate. Screw; iron; 541 tone. t 

[On the Home station, and on the way to the Asiatic station. Average number of crew, 136; with a 
total of 4 siok-days presenting the following diseases :J 



Diseases. 


"3 

1 


1 

1 
< 


i 
1 


1. 

l« 

a 

S 


i 
i 


1 
5 


60 
a 
"3 
•3 

a 


Mi**matio ....»tt,. t -t- t 
















Snthetlo 
















Dietio 
















Diathetio 
































Tnberoular . .............................................. 
















Parasitic 
















































ear 
















teeth 




































1 

l 


i 
i 


































locomotive system 
















































"Wound*, Injuries, and accidents 
































Total 




S 


2 























Saoo, 3d rate* Screw; wood; 410 font. 



[For 195 days of the year 1870 was employed on the Asiatic station. The average ship's 
that period was 121, with 1,343 sick-days, with the following diseases: J 


oompany for 


Diseases. 


B 

d 

-a 
a 

& 


i 

a 
< 


! 

S 

s 


I 


1 

a 


1 

s 


a 

3 
a 


Miasmatic 




4 
15 

1 
18 

1 


4 
14 

1 
13 










Eotbetic 


i 




2 






Dietio 






Diathetic 


2 




7 
1 






Developmental 







Tubercular 










Parasitic 
















Of the nervous system 




4 

1 


1 
1 




3 







eye ............................................... 






ear 












teeth 
















circulatory system 




3 

8 
6 
3 

1 
5 






3 

1 






respiratory system ................................ 




5 
5 

4 


2 
1 






digestive svstem 








urinary an<l genital system 


1 








locomotive system 




1 






integnmeotarv system. 


1 


6 








Xon*malignant tumors and cysts 










Wounds injuries, and accidents 


2 


7 


9 




















Total 


7 


77 


63 


3 


18 
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Swatara, 3d rate. Screw; wood; 910 tons. 

[For the year 1876 was employed on the Home station. The average ship's company for the year ▼• 
173, with 8,218 siok-days, exhibited by the following diseases :] 



Diseases. 


a 

§ 
* 


1 

a 
< 


M 

Q 


i 
it 

I s 

P 


1 
1 

2 


i 

5 


ta 

a 

a 

9 
& 


Miasmatie. .......................................... ..*... 


1 


13 
8 
3 

SI 


11 
6 
3 

19 


1 


2 

1 






E n thetio 




i 


Dietio t 






Diathetic 


S 




4 






Developmental.............. .*.... ............ ........... 






Tubercular...... 
















Parasitic 
















Of the nervous system • 

eye .... 


1 


19 
1 
1 


15 

1 


1 


4 










ear 






1 






teeth 












circulatory system ............................... 


1 


2 
17 
42 

2 


"15 

37 

1 


...... 


3 

1 
7 
3 
1 

1 










i 


digestive system ........'......... 


3 
S 

1 




urinary and genital system ...................... 






locomotive system . .". 

integumentary system 






22 


20 






i 


Non •malignant tumors and cysts 




"Wonmlif, injuries, and accidents 





55 


46 




8 




i 






Total 


11 


206 


174 


3 


36 




4 







Saugus, 4tk rate. Screw; iron-dad; 650 tons. 

[For 111 days in the year 1876 was employed on the Home station. The average ship's c 
that time was 61 -f*. with 170 siok-days, presenting the following diseases:] 



Diseases* 


n 

i 

J 


1 
1 


! 

s 


1 

l 


i 
i 


S 


3 

a 

-a 
a 


Miasmatio 




2 
3 


2 
3 










Eothetio 















Dietic 






Diathetic 




6 

1 


5 




i 

i 






Developmental 








Tub rcnlar 












Parasitic 
















Of the nervous system 




i 
l 


1 
1 










eye.... 












ear 












teeth 
















circulatory svstem 




i 

7 
2 
1 


1 

7 

1 










respiratory system 












digestive system 






..... 

i 






urinary and genital system 








locomotive system 










integumentary system 




1 


1 










Kon-malignant tumors and oynts 












Wounds, Injuries, and accidents 




6 


4 




2 














Total 




32 


26 




6 
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Supply, 4th rate. Sails ; wood ; 547 tons. 



[For 974 day* of 1876 wu employed on the Home station. The average ship's 
was 84, with 337 sick-days, under the following diseases : 



t's oompany for that time 



Hiassoatie 

Enthetie 

Dietlo 

Diathetic 

Developmental 

Tubercular 

Parasitic 

Of the nervous system, 
eye 



teeth 

circulatory system 

respiratory system 

digestive system 

nrinary and genital system . 

locomotive system 

integumentary system 

Hen-malignant to mors and cysts . . 
Wounds, Injuries, and accidents... 



Total. 



19 



15 



i 

s 



Shatcmut, Zd rate. Screw; wood; 410 tone. 

[For the year 1876 was employed on the Home station. The average number of the ship's oompany 
was 116, with 1,388 sick-days, presenting the following diseases :J 



Mtasmstlo 

Bathetic 

Dietio 

Diathetic 

Developmental 

Tubercular 

Parasitle 

Of the nervous system . 
•y* 



dreulatory system . 
respiratory system . 
digestive system . 
no I 



urinary and genital system . 

locomotive system , 

integumentary system 

Heu-malignaat tumors and cysts . . 

Wounds, injuries, and accidents... 



Total. 



19 



15 



17 



30 



179 



173 
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St. Louis, 3d rate, 2d class. Sails; wood; 431 tons. 

[For the year 1876 was employed as the receiving-ship at League Island. The average number of 
the ship's company for that period, 109; with a total number sick-days of 891, representing the 
following diseases:] 



Diseases. 


a 
o 

§ 


1 

8 

•o 
< 


! 

! 

P 


1 
s 


•1 

a 

m 
a 
g 


1 


3 




2 


17 
12 


18 
12 




1 












Dietio 










Diathetic 




10 


10 










Developmental 












Tubercular ...1...... 
















Parasitic 




1 
1 

1 


1 
.... 










Of the nervous system 

eye -. 










1 










ear 












t*>eth 
















circulatory system 
















respiratory system 




3 
11 


2 
11 




1 






digestive system 




















locomotive system 






*"io 




"**« 










12 




Non-malignant tumors and cysts 








Wounds, injuries, And accidents 




15 


12 




1 


1 
1 


1 








Total 


8 


83 


77 




5 


2 







Tennessee, 2d rate. Screw; wood; 2,840 tons. 

[For the year 1876 was employed on the Asiatic station. Average number ft ship's company for the 
year, 420 ; total siok-days, 10,227, with the following diseases :] 



Diseases. 


3 
B 

eg 

I 

« 

3 
14 

1 
3 


1 

a 

•o 

< 


t 

I 

s 


S 

l! 
V 

5 


1 
J 


i 


a 
*3 

1 


Miasmatio 


33 
82 
34 
119 


29 

75 
35 
100 


...... 


6 
17 




1 


Enthetio 


3 


Dietic 




Diathetic 


2 


15 




5 


Developmental • 




Tubercular 
















Pamsitic 




1 

35 

6 


1 

31 

6 










Of the nervous system 


1 




4 




1 


eye 




ear 












teeth 




16 
53 
180 
34 
5 
96 


i 

8 

49 

177 

29 

4 
92 










circulatory system 




1 
...... 


7 

7 

4 
4 
1 
1 






respiratory system 


3 
2 






digestive system 




1 


urinary and genital system 




locomotive system 








integumentary system 






3 


Non-malignant tumors and ovsts 






Wounds, injuries, and accidents 


11 
"""38" 


125 
820 


125 




5 


1 


5 






Total 


762 


5 


71 


1 


19 
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TuBcarorOy 3d rate. 8cr*w ; wood; 726 Urns. 

[For 858 days of 1876 was employed on the North Pacific station. Average number of crew for that 
period, 153 + ; with 901 total sick-days, represented by the following diseases :] 



Diseases. 


a 

a 

•a 

I 


i 

I 

< 


l 

5 

3 
17 

1 
9 


1. 

j 


1 

a 
H 


• 

•i 

s 


a 


Miasmatic , ., , 




3 

17 

1 
9 










Enthetie 












Dietio 












Diathetic 


i 




1 






Developmental 






Tubercnlar 
















Parasitic 
















Of the nervous system 







6 

1 










eye 

ear ....*. .. 


i 


















teeth 
















circulatory system 
















respiratory system 


i 


90 
8 
8 


18 
8 
8 




3 






digestive system 






urinary and genital system 












locomotive system 












integumentary system 


i 


19 


80 










3?oo-»malignant tumors and cysts 










Wounds, injuries, and accidents. 




85 


82 




3 












i^ 


Total 


4 


110 


107 




7 













Tallapoosa, 4th rate. Paddle-wheel ; wood ; 650 tons. 



[For the year 1876 was employed on 
100 ; for 875 days of 1876 had 


special servioe on the Home station. Average number of 
a total of 465 sick-days, presenting the following diseases :] 


crew. 


Diseases. 


a 
S 


i 

i 

< 


! 

s 


1 

I 1 

5 


i 


i 


* 

a 


Miasmatic 




30 
3 


19 
9 


l 

l 






Enthetie 








Dietie 








Diathetic 




1 


1 










Developmental . . . x * . ,. 










Tnbflrcnlar. 
















Parasitio 
















Of the nervous system 
















eye 
















ear. 
















teeth 
















circulatory system 
















respiratory system 




90 
19 


14 
18 


.... 


5 


1 
1 




digestive system 






urinary and genital system 






locomotive system 




1 
5 






1 
1 






integumentary system 




4 









Non-malignant tnmors and cysts 






Wounds, Injuries, and accidents - 




14 


18 








9 












Total « ^ 




83 


70 




9 


4 
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Vandalia, 34 rate. Screw ; 981 tone. 

[For the year 1876 was employed on the European and Home stations. Average crew, 903+ ; total stele- 
days, 1,087, presenting the following diseases:] 



9 

Diseases. 


-a 

1 


i 

a 


t 

1 

5 


i 

I 2 


i 
1 

a 


i 


1 


MiA4>n&tfo - . r t . r T ........ r r r ..,.. . 




19 

8 

1 
17 

1 


17 
6 




S 

1 
1 
7 
1 






Bnthetio 






1 


Dietio 






Diathetic 




10 









Developmental 

Tnbercnlar 







Parasitic 










...... 


----- 




Of the nervous system , 




11 
4 
4 


8 
4 
3 


••"•• 


1 


eye 






» ear 






teeth 






circulatory system 
















respiratory system 




81 
15 
3 


17 
14 
S 




4 
1 
1 




digestive system 






urinary and genital system 
















integumentary system 




4 

1 

38 


4 

1 

32 


..... 


""* 






Non«xnalignant tumors and cysts 









Wounds, injuries, and aooidenta 










Total 




147 


118 


4 


S3 




8 









Wyandotte, 4th rate. Screw; iron-clad; 560 tone. 

[For the 1st and 9d quarters 1870 employed on the Home station. Average craw for that period, 60 ; 
total sick.days, 73, representing the following diseases:] 



Diseases. 


i 

a 


i 

1 


* 

1 


i 

P 


i 


•8 

5 


* 




Mi'SmatiC .....,, .. r .i....r.»i-..rr.-.-r.T. r T - . . T - 




1 


1 










E o the tic 










-•••• 


Di e ti 

















Diathetio .. 




2 


1 






^ 


Developmental 













Tubercular 












...... 


Parasitio 
















Of the nervous system..... 
















eye 












.... 




ear mi,. * ..^u. 












...... 


t»-eth 




1 
1 
5 
1 
1 
...... 


1 
...... 






----- 




ciroolatory system ............................... 






i 

3 

1 














----- 






1 
...... 







locomotive system 

integumentary system 






Von.niaiignant tumors and cysts ......................... 














Wounds, injuries, and accidents.............. ...... ...... 




1 


1 






















Total 




14 


8 




5 




t 
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Wormier, 2d rmte. Screw; wood; 2,000 ton$. 

{For 84 days in the let and 9d quarters 1876 was employed on the Home station. Average crew for 
that time, 295; total sick-day a, 250, representing the following diseases:] 



Diseases. 


* 

a 

3 
a 


1 

a 


! 

1 

5 


1 

fi 


1 
j 

c- 


» 


1 


Miasms tie 




4 
5 


3 

S 








1 


Esthetic 






2 




1 


Dietio 






Diathetic 




2 






S 






Developmental 












Tubercular. ...... 
















Parasitic 
















Of the nervous system 

eye .- 




1 






1 














ear 
















teeth .• .- 
















circulatory system .j 




1 

• 7 

3 

3 


1 
6 
1 
3 










respiratory system 


i 




S 
9 






digestive system 







nrinsrv and genital system 






locomotive system... . .............................. 












integumentary system............................ 




6 


3 




2 




1 


Non-malignant tumors and cysts 






Wnnnds, injuries, and accidents 


i 


7 8 




















Total 


9 


30 i v 




11 




3 






~" 





YqhUc, 3d rate. Screw; wood; 410 ton*. 

(For the year 1476 was employed on the Asiatic station Average crew for the year, 194 ; total sick- 
days, 2,370, representing the following diseases:] 



Diseases. 


.1 

ts 


1 

i 


1 


1 

1 


1 
l 


i 


* 


Miasmatic ,,^^ ,. AJ .* 




4 

32 
7 
15 


4 

29 

7 

7 










Eothetio 




1 


2 






Dietio 


****** 






Diatbetio 






8 






Developmental......... +*, x....x .****x * 








Tnb«renlar. . . . . , , , , , + , , 
















Parasitic 
















Of the nervous system 




4 
3 
2 


1 
3 
2 




3 






eye 






ear 












teeth 












circulatory system 




4 
18 
51 
12 

3 

18 

. 1 

24 


2 
14 
50 
10 

1 
16 

1 
29 


••"'*• 


2 
5 

""3 
2 
2 






respiratory system 


9 

1 
1 


1 




digestive system 


s 


urinary and genital system 




locomotive system 






integumentary system ^ . . * . . ± , . * . , ^ * 0.0.* 


1 




1 


Noa-msligoant tumors and cysts. 




Wounds, Injuries, and accidents 




1 


1 














Total 


5 


198 


203 


2 


98 


1 


3 
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Estimates of appropriation* required for the service of the fecal year ending June 30, 1879, 
by the Bureau of Medicine and Surgery. 



Detailed objects of expenditure, and explanations. 



1*12 



|fe§«§8 



it** 
ats£§§ 



SALARIES. 

One chief clerk, per act March 3, 1877 (19 Stat at L., p. 312, sec 1 ; Bev. Stats., p. 

70, sec. 416) , 

One clerk of class three, per act of March 3, 1877 (19 Stat at L., p. 312, sec 1 ; 

Bev. Stats., p. 26, sea 167) 

One messenger, per act March 3, 1877 (19 Stat at L., p. 312, sec 1) 

One laborer, per act March 3, 1877 (19 Stat at L., p. 312, sec 1) < 

One clerk of class two (submitted) 

CONTINGENT EXPENSES. 

Stationery and miscellaneous items (appropriated, 19 Stat at L., p. 312, sec 1) . . 

SURGEONS' NECESSARIES AMD APPLIANCES. 

For support of the Medical Department of the Navy, for vessels in commission, 
navy -yard*, naval stations, Marine Corps, and Coast Survey (appropriated, 19 
StatatL.,p.38e,secl) 



$1,800 00 

1,600 00 
840 00 
720 00 

1.400 00 



6,300 00 



$4,960 00 



400 00 



400 00 



100 00 



48,000 00 



REPAIRS AMD IMPROVEMENT OF HOSPITALS. 

For repairs to Naval Laboratory, naval hospitals and appendages, including 
roads, wharves, outhouses, sidewalks, fences, gardens, farms, cemeteries, 
steam-heating apparatus, furniture, head-marks for graves in cemeteries, &o 
(appropriated, 19 Stat at L., p. 388, sec 1) 



48,000 00 



30,000 00 



51,200 00 



CONTIMOENT. 



51,200 00 



20,000 00 



For contingent expenses of the bureau : for freight on medical stores ; trans- 
portation of insane patleuts ; advertising ; telegraphing ; purchase of books ; 
expenses attending the naval medical examining boards ; purchase and re- 
pair of wagons and harness ; purchase of cows and horses, and feed for same ; 
purchase of trees, seeds, garden-tools, fuel, &c (appropriated, 19 Stat at L., p. 
389, seel) 



25,000 00 



CIVIL ESTABLISHMENT— NAVAL HOSPITALS AND LABORATORY. 

Naval Hospital, Chelsea, Mass. : 

One purveyor, $750 ; one apothecary, $480 ; one engineer, $600 $1, 830 

One fireman, $300 ; one fireman, $150; one gardener, $360 810 

One gate-keeper, $240 ; three nurses and one mess-room attendant $240 

each 1,200 

One chief cook, $216; one assistant cook. $168; one master-at-arms, $360. 744 

Three washers, at $168 each ; four watchmen, at $360 each 1, 944 

Two laborers, at $340 each 480 

Naval Hospital, New York : " 

One purveyor, $750; one apothecary, $480; three nurses, at $240 each. . $1, 950 

One gardener, $480 ; one watchman, $420 ; one watchman, $240 1 , 140 

One stable-keeper and two firemen, at $480 each ; one gate-keeper, $360 1, 800 

One mess-man, one laborer, and one chief cook, at $240 each 720 

One assistant mess-man and one assistant cook, at $180 each; one laun- 

dress,$2!6 576 

One washer and two chambermaids, at $168 each 504 

Naval Hospital, Philadelphia, -Pa. : 

One purveyor, $750; one apothecary, $480; one engineer, $600 $1,830 

One fireman, $300; one carpenter, $480; one gardener, $360 1, 140 

One watchman and one mess-room attendant at $240 each 480 

Three nurses, two laborers, and one chief cook, at $240 each 1, 440 

Three washers, at $190 each; one assistant cook, at $168 738 

Naval Hospital, Washington, D. C. : 

One purveyor, $750; one apothecary, $480; two firemen, at $360 each.. $L, 950 

Three nurses and one messenger, at $240 each : two cooks, at $180 each 1, 320 

Two laundresses and two laborers, at $144 each; one watchman, $300.. 876 

One mess-room attendant 180 



25,000 00 



15,000 00 



7,006 00 



6,690 00 



5,628 00 



4,326 00 
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Estimates of appropriations required for the fieoal year, <fu — Con tinned. 



Detailed objeojts of expenditure and explanations. 









en 

Nils 



Civil kstabubhmknt— Continued. 

Naval Hospital, Norfolk, Va. : 

One purveyor, $750; one apothecary, $480; one engineer, $600 $1,830 

One cook and three nurses, at $240 each ; one cook, at $180 1,140 

One ambulance-driver and one mesa-room attendant, at $180 each 360 

One boatman and two mess-room attendants, at $196 each ; one cook, $120 588 
Four laborers, at $150 each ; two laundresses, at $96 each 798 

Naval Hospital, Pensaoola, Fla. : 
One apothecary, $750; one cook, $240; one nurse and one laborer, at 

$204 each $1,398 

One mess-room attendant, $168 166 

Naval Hospital, Mare Island, Cal. : 
One norveyor, $1,000; one apothecary and one engineer, at $750 each.. $3, 500 

One fireman, $360 ; one chief cook, $540 ; one assistant cook. $300 1, 200 

Three nurses and one gardener, at $420 each ; one laborer, $300 1, 980 

One watchman, two washers, and one ambulance-driver, at $360 each. . 1, 440 
Two mess-room attendants, at $300 each 600 

Naval Hospital. Yokohama, Japan : 

One apothecary. $750 ; one nurse. $940: one watchman, $216 $1 , 206 

One cook, $288 ; one assistant cook, $108 ; one gardener, 120 516 

Three laborers, at $12 each 288 

Naval Academy, Annapolis. Md. : 

One apothecary, $750; oue nurse. $-240; two laborers, at $180 each $1,350 

One watchman (for doty at hospital), $730 730 

Naval Laboratory, New York: 

One clerk, one manufacturer, and one carpenter, at $700 each $2, 100 

One engineer and one chief packer, at $660 each ; one fireman, $300. ... 1, 620 
One shipping-porter, $504 ; two assistant packers, $300 each 1, 104 

Navy .yard, Portsmouth. N. H . : 

One apothecary, $750 ; one cook, $240 ; one nurse, $940 1,930 

One watchman 730 

Navy -yard, Boston, Mass. : 
One apothecary, $750 : one laborer, $548 

Navy-yard, New York : 
One apothecary, $750 ; one laborer, $548 

Navy .yard, Philadelphia: 
One apothecary, $750 ; one laborer, $548 

Navy-yard, Washington, D. C. : 
One apothecary, $750; oue laborer, $548 

Navy-yard, Norfolk, Va, : 
One apothecary, $750 ; one laborer, $548 , 

Navy -yard, Pensaoola, Fla. : 
One apothecary. $750; one laborer. $548 

Navy-yard, Hare Island, CaL : 
One apothecary, $1,000 ; one laborer, $730 (appropriated ; 19 Stat at L., p. 389, 
sec 1) * 

NAVAL HOSPITAL FUHD. 

For maintenance of the naval hospitals, Portsmouth, N. H.. Chelsea. Mass., 
Brooklyn, N. Y., Philadelphia, Pa., Annapolis, Md., Washington. D. C, Nor- 
folk, Va.. Pensaoola. Fla., Mare Island, Cal., and Yokohama, Japan (sub- 
mitted) 

RECAPITULATION. 

Burgeons' necessaries and appliances 

Bepairs and improvements of hospitals 

Contingent 

Civil establishment 

Naval-hospital fund 



$4,710 00 
1,566 00 

7,790 00 

2,010 00 
2,080 00 

4,894 00 

1,900 00 
1,998 00 
1,998 00 
1,998 00 
1,298 00 
1,998 00 
1,998 00 

1,730 00 



58,040 00 



100,000 00 



48,000 00 
51,900 00 
95.000 00 
58.040 00 
100,000 00 



989,940 00 



95,000 00 



30,000 00 
90,000 00 
15,000 00 
95,000 00 



90,000 00 



Beepeotfnlly submitted. 



W.GB 
Surgton-Qmeral, JJni 
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Estimates of appropriations required far the eervUse of ike fieotU year ending June 30, 1877, 
by the Bureau of Medicine and Surgery. 



Detailed object of expenditure, and explanations. 


Estimated amount 
which will be re- 
quired for each 
detailed object of 
expenditure. 


Amount appropri- 
ated for the cur- 
rent fiscal year, 
ending June 30, 

1877. 


DEFICIENCIES* 

BURGEONS' KECB88ARTTO AMD APPLIANCES. 

For amount due from the apj roj ration, surgeons' necessaries »nd appli- 
ances, for the fiscal years ending June 30, 1875, 1876, and 1877, to the naval- 
hospital fond, for medicines and medical stores furnished vessels in com- 
mission, navy-yards, naval stations. Marine Corps, and Coast Survey (ap- 
propriated) 


150,985 17 


$30,000 00 





Respectfully submitted. 



W. GRIER. 
Surgeon-General, United Statu Nawy. 



No. 8— BUREAU OF PROVISIONS AND CLOTHING. 

Bureau op Provisions and Clothing, 

October 25, 1877. 

Sir : In accordance with instructions contained in your letter of the 
10th instant, I have the honor to submit, herewith, estimates, marked A, 
B, O, D, £, and F, for the fiscal year ending June 30, 1879 ; also, esti- 
mate of deficiency for the fiscal year 1877-'78, marked E 2 , and estimates 
of deficiencies for the fiscal year 1876-'77, marked A*, B», O f , and D a ; 
together with schedules numbered 1 to 6, inclusive, and statement num- 
bered 7, pertaining to the operations of this bureau during the year end- 
ing June 30, 1877. 

It is respectfully recommended that Congress be asked to make a spe- 
cial appropriation of $50,000, for the purpose of building bouses in the 
various navy-yards for the use of the pay-officers of the Navy, as the 
present accommodations are found to be insufficient. It is believed that 
pay-officers require the erection of these buildings for the more conven- 
ient transaction of business, and the better security of funds placed in 
their hands. % 

I desire to renew my recommendation that a credit of three months' 
pay be given to each enlisted man, when he shall have been shipped 
three months, as a more effectual means of preventing desertions than 
an outfit to each man at the time of shipment, as recommended by sev- 
eral of my predecessors. 

I also renew my recommendation that appointments to the Paymas- 
ters' Corps of the Navy be made from graduates from the United States 
Naval Academy, as a measure calculated to obviate difficulties arising 
from assimilated rank, and to promote the general efficiency of the 
service. 

I desire to call especial attention to the act of Congress of March 3, 
1871, providing for the promotion of assistant surgeons to the rank and 
pay of passed assistant surgeons after three years' service, as working 
an injustice to the Pay Corps of the Navy. 

By reference to the N&vy Register it will be seen that the first nine 
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assistant paymasters were appointed in 1870, while there are passed 
assistant surgeons who did not enter the service as assistants until 1874, 
and who are given priority in rank, with the accompanying precedence 
in quarters on board ship, and increased pay. by their promotion. 

The existing inequality will increase from year to year, and assistant 
paymasters may be fifteen years before promotion, while assistant sur- 
geons are eligible for promotion after three years' service. 

Attention is respectfully called to the unequal working of the law as 
it now exists, and it is most earnestly recommended that Congress be 
asked to amend the same, by providing that assistant paymasters, after 
three years' service, shall be promoted to the grade of passed assistant 
paymaster. 

Very respectfully, your obedient servant, 

JAS. H. WATMOUGH, 

Paymaster- General, U. & Navy. 
Hon. R. W. Thompson, 

Secretary of the Navy. 



Statement showing the indebtedness of and the amounts due the Bureau of Provisions and 

Clothing, June 30, 1877. 



Provision*. 



Clothing. 



Pay. Contingent. 



Amount of bills unpaid 

Dae the variouH bureaus of the Nary Department. .. 
Dne '* Pay of tbe Navy " on scconnt of purchases 

and expenses of storehouses abroad 

Due "Hospital Fund" 

Due on account of freight to foreign stations 



155,846 31 9385,189 08 
37 0T 



995, 749 77 
4,909 89 



#98,500 00 



3,489 05 



$4,548 30 



3,935 91 



Total. 



Amounts due Bureau Provisions and Clothing from 
other bureaus 

Amount due " Clothing" on account of clothing Issued 
and checked against appropriation " Pay " 

Doe tbe Bureau Provisions and Clothing from Ma- 
rina Corps 



986,536 04 
3,887 65 



368,678 13 

1,114 71 
339,900 93 



98, 5M) 00 



► 74 



8,484 91 
9,077 70 



Total.. 



5,587 39 



340, 314 94 



9,077 70 



July i, 1877, balanoe indebtedness of bureau. 



980,948 65 



48,363 19 



98,500 00, 6,405 51 



Estimates of appropriations required for the service of the fiscal pear ending June 30, 1879, 
by the Bureau of Provisions and Clothing. 



Detailed object of expenditure, and explanations. 



A.—EXPKX8K8 OP THK BUREAU OP PROVISIONS AND CLOTHWO. 

Tor salary of chief clerk, per act July 5, 1869 (19 Stat at L., p. 51 1, sec 3) 

For salary of one clerk of class four, per act July 93, 1866 (14 Stat at L., p. 908, 

sec 8) 

Tor salary of two clerks of olass three, per act July 93, 1866 (14 Stat at L., p. 

908, sec 8) 

Torsalsry of one clerk of els ss three (submitted) 

Tor salary of two clerks of class two, per set July 93, 1866 (14 Stat at L., p. 

908, sec. 8) 




9,800 00 
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Estimates of appropriations required for the fiscal year, fc. — Continued. 



Detailed objects of expenditure, and explanations. 



1M* 



l : 



*?i 



i« 



lilii 



fe*s 

8*282 



A.— Expenses of the Bureau of Provisions and Clothing— Continued. 

For salary of three clerks of class one, per act July 23, 1866 (14 Stat at L. f p. 
808, sec. 8) 



For salary of messenger, per act July 5, 1862 (12 Stat, at L., p. 511, sec. 3)... 
For salary of one laborer, per act July 12, 1870 (16 Stat, at L., p. 250, sec. 3) . 



Note.— The estimate for an additional clerk of class three is submitted ; 
and if this be allowed the bureau would recommend that one clerk of olass 
two and one clerk of olass one be dispensed with, thus making the total 
appropriation only $13,760, or $1,000 less than that of last year. 

B.— Contingent expenses of the bureau. 

For blank-books, stationery, and miscellaneous items (appropriated; 19 Stat 
atL., p. 312) 



$3,600 00 
840 00 
720 00 



16,360 00 



C— Provisions for the Navy. 

To pay 1,100 officers for commuted rations, they being on duty and entitled 
to the same, at 30 oents per diem (appropriated) 



To pay 1,500 men for commuted rations (that being one -fifth of the number 
of men allowed;, at 30 oents per diem 'appropriated) , 

For the purchase of rations for 6,000 men (that being four-fifths of the number 
of men allowed), at 30 cents per diem (appropriated) 

For 10 per cent, on above amount for waste in handling and issuing provisions, 
and losses by condemnation (appropriated) 

To pay 200 marines for commuted rations (that being one-fifth of the number 
on duty entitling them to a ration), at 30 cents per diem (appropriated) 

For the purchase of rations for 800 marines (that being four-nuns of the num- 
ber on duty entitling them to a ration), at :<0 cents per diem (appropriated) 

For to per cent on above amount, for waste in handling and issuing provisions, 
and losses by condemnation (appropriated) 

To pay expenses of nine inspections in the United States, including labor, 
and three storehouses abroad, including labor and rent (appropriated; 19 
Stat at L., p. 389 



For the purchase of water for ships (appropriated ; 19 Stat at L. , p. 389) 

Note.— In submitting this estimate the bureau respectfully refers to it* 
deficiency estimate for the fiscal year 1876-'77, an examination of which will 
show that a less sum than that herein asked for will be insufficient to meet 
the demands upon the bureau. 

D.— Contingent expenses of thb Navy under Bureau of Provisions 
and Clothing. 

For freight charges on shipments 

For candles 

For fuel. 



For books and blanks , 

For stationery 

For advertising and commissions on sales 

For postage, telegram*, and express charges , 

For tollsTierriage, and oar-tickets 

For yeoman's stores 

For iron 8 if ea 

For newspapers, ice, and other expenses not enumerated (appropriated, 19 
Stats, at L., p. 389) 



Note.— Prior to the fiscal year 1874-*75, the annual appropriation under 
"Contingent," Bureau of Provisions and Clothing, was $75,000, and it is found 
by experience that a smaller sum than this is inadequate to the wants of the 
servioe. The comparatively small deficiency under this head from the re- 
duced appropriation of last year is owing to the faot that the full supplies of 
stores on foreign stations at the commencement of the year rendered but few 
shipments necessary ; but it is probable that shipments to most of them will 
be required during the present year. 



800 00 



120, 450 00 
164,250 00 
657,000 00 
65,700 00 
21,900 00 
87, 600 00 4 
8,760 00 

100,000 00 



$14,760 00 



400 00 



1,225.660 00 ,930.000 00 



30,000 00 



30.000 00 

25,000 00 

1,000 00 

2,000 00 

9,000 00 

1,500 00 

500 00 

300 00 

3,000 00 

2,000 00 

700 00 



75.000 00 



25,000 00 



35,000 00 
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Estimates of appropriations required for the fiscal year, ^o. — Continned. 



Detailed objects of expenditure, and explanations. 




M I* 9-T3 ® 



I 8 






E.— SMALL STORM FOB TBI NAVT. 

For the porohase of small stores (snbmitted) 

F.— Civil bbtablishmixt. 

Navy-yard, Boston, Mass. : 

One writer to paymaster 

One writer to inspector 

Navy-yard, New York, N. Y. : 

One assistant inspector 

One writer to inspector 

One writer to paymaster 

One writer to paymaster 

Navy-yard, League Island, Pa. : 
One writer to paymaster 

Navy-yard, Washington, D. C. : 
One writer to paymaster 

Navy-yard, Norfolk, Va, : 

One writer to paymaster 

One writer to inspector 

Navy-yard, Mare bland, CaL : 

One writer to paymaster 

One writer to Inspector (submitted, 17 Stats, at L., p. 553, see. 1) 



Not*.— Since the fiscal year ending Jane 90, 1874, the appropriations for 
" Civil Establishment'* have been mane in gross for the entire Navy Depart- 
ment, instead of for each bureau separately, as was done prior to thai year. 



175,000 00 



1,017 35 
1,017 35 

1,400 00 

1,017 35 

1,017 35 

939 00 

1,017 85 

1,017 35 

1,017 35 
1,017 35 

1,017 35 
1,017 35 



13, 511 50 



$14.385 00 



Estimates of appropriation* required for the service of the fiscal year ending Jnne 30, 1878, 
by the Bureau of Provisions and Clothing. 



Detailed objects of expenditure, and explanations. 




Ills 



i 



-rib 



DBFICIENCISS. 
B».— Pbovuioxs. 



For the payment of commuted rations, psy of labor, purchase of provisions 
and water, Ac, being the difference oetw * ~* 

priatlon for the year (submitted) . . 



itwesn the estimate and the appro- 



#398,731 89 



Not*.— In submitting this estimate, the bureau respectfully refers to its 
deficiency estimate for the fiscal year 187S-T7, an examination of which will 
show that a less sum than that herein asked for will be Insufficient to meet 
the demands noon the bureau. It wonld also add that, It having become gen- 
erally known that the appropriations are insufficient, an Increased price has 
to be paid for articles purchased. The reservation bills for stores delivered 
in July, 187ft, have not been paid, and cannot be until an appropriation shall 
have been madei the contractor thns having to wait not less than fifteen 
months for his pay after the delivery of stores. 



17 N 
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Estimates of appropriations required for the service of the fiscal year ending June 30, 1877, 
by the Bureau of Provisions and Clothing. 



Detailed objects of expenditure, and explanations. 



1*1- 
Hill 



i.s_S 

Vs. 

HP 



DEFICIENCIES. 

' A 1 .— -PROVISIONS. 

To pay officers, crew, and marines commoted rations ; and to reimburse " Pay 
of the Navy " for expenditures under " Provisions " from " Pay of the Navy," 
by pay-officers of ships (submitted) 

To pay Bureau of Medicine and Surgery commuted rations of sick in hospitals 
(submitted) 

To pay for provisions purchased and delivered during the fiscal year (sub- 
mitted) 



Note. — All the returns for the three quarters ended March 31, 1877, have 
been received and settled ; and the above estimate is based upon the same ratio 
of expenditure for the fourth quarter. During the three huarters $463,831.82 
was paid by paymasters abroad for commuted rations and tne purchase of pro- 
visions, from the appropriation " Pay of the Navy "; $69,186.00 hhs been drawn 
from the bureau for payment of commuted rations, and $51,027 for payment 
of labor in the Inspections of provisions and clothing in the United States; 
leaving $477,955.18 for the purchase or provisions in the United States by 
the bureau. The daily average number of officers to whom commutation of 
rations has been paid is 1,079 ; the daily average number of marines rationed, 
1,026. 

B*.— Clothing. 



To reimburse "Pay of the Navy" for expenditures under ' 
"' by pay-officers of ships (submitted) . 



"Clothing" from 
To pay biUs for clothing purchased and 'delivered during the fiscal year 



"Pay of the Navy," 
"» pay bills for clot _ _ 
1876-T7, and previous years (submitted) . 



Note.— There is due from " Pay" to "Clothing," for cost of clothing issued 
to officers, crew, and marines, to March 31, 1877, the sum of $281.847.37 ; esti- 
mate for the quarter ending June 30, 1877, $75,000 j making $356,847.37 due 
" Clothing," July 1, 1877. 

C*.— Small stores. (Appropriation " Pay of the Navy.") 

To pay for tobacco purchased and delivered during the fiscal year (submitted) . 

D».-C05TTN0KKT. 

To reimburse "Pay of the Navy" for expenditures under "Contingent of 

Bureau" from " Pay of the Navy," by pay-officers of ships (submitted) 

To pay freight on stores to foreign stations (submitted) 



$296,248 42 
16,035 55 
55,846 31 



298,124 28 



3,489 05 
396,866 64 



400,355 69 



28,500 00 



4,241 75 
3,935 91 



8,177 66 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Portsmouth, N. JET., during the fiscal year 1877-78. 



Name. 


Fresh bread. 


Fresh beef! 


Vegetables. 


J. Stokell & Co * 


Per pound. 
$0 06 
OH 


Per pound. 
$0 08 

08fUJr 


Per pound. 
$0 Oli 


J. E. Chase T 


OlrVk 





* Contracts awarded. 
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Schedule of proposals received during (he fiscal year ending June 30, 1877, for supplies to be 
delivered at Boston, Mass., during the fiscal year 1877-78. 



Name. 


Baking bread. 


Fresh bread. 


Fresh beef. 


Vegetables. 


CP. Austin &Co.* 


Per barrel of Mour. 
$175 


Per pound. 
$0 06} 


Per pound. 


Per pound. 


J.W.Hobbs* 


$0 Hi 
12 


$0O2J 
02* 















* Contracts awarded. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at New York during the fiscal year 1877-'78. 



Name. 


100,000 pounds 
•agar. 


Baking 
bread. 


Fresh 
bread. 


500 barrels 
Navy beef. 


Fresh 
beef. 


Vegetables. 


W.F.Turner 


Per pound. 


Per barrel 
qfjtour. 


Per pound. 


Per barrel. 

$19 00 

16 40 

17 35 
16 43 


Per pound. 


Per pound. 


J.W. McCulloh 












William Mathews 












Halatead & Co 












WUHum Mathews* 


•OlOxV, 










H. K. Thurber & Co. . . 












J.W. Motley. 












Henry Adams 












X. Tread well & Son 


$1 49 
1 00 










C. T. Goodwin & Sons* 












John Hanl«y* 








$0 13f 
14* 
14* 


"SJi 


J. Lancanter 










I* J. Tonney 










©4» 


J.MoXaniara* 






•0 05J 

















* Contracts awarded. 



Proposals for Navy beef not accepted. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at League Island, Pa., during the fiscal year 1877- *7d. 



Name. 


Baking bread. 


Fresh bread. 


Fresh beef. 


Vegetables. 


J. 8. Ivtna A Son* 


Per barrel of flour. 
$144 


Per pound. 


Per pound. 


Per pound. 


H. H. Gorney............ 




$0 11} 
101 


$0 031 
03f 


L.&Boraef* 




$0 06 









* Contracts awarded. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Washington, D. C, during the fiscal year 1877-78. 



Kama. 


Fresh bread. 


Fresh beef. 


Vegetables. 


J. T. Varnell « 


Per pound. 
$0 04ft 


Per pound. 
$0 05| 
06 
07* 


Per pound. 
$0 03ft 


J. O. Carroll* 


M. H. Homiller 


05 
04ft 


George Seiu & Sou* 






1 



* Cod tracts awarded. 

The bid of J. T. Varnell, for fresh bread, was withdrawn in faror of George W. 8eiU & Son. 
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JBchedule of proposals received during the fiscal year ending June 30, 1877, for supplies to ho 
delivered at Norfolk and Hampton Roads, Va., during the fiscal year 1877-78. 



Name. 


Baking bread. 


Fresh bread. 


Water. 


Frethbeef. 


Vegetables. 


B.8earle i.... 


Per barrel of 
Jtour. 


Per pound. 


Per gallon. 


Per pound. 

•OOS^ft, 

0«i% 

08 
09 
07| 
07xtt 


Per pound. 
*J03* 

9» 


J.G.Codd 








Kimberly Bros 








F. Dosoh 








J. Gutman 








09 


S. Westheimer 








J. E. Banm * 








J. Beid & Co 


*|1 75 


10 06 
05f 






C. F.Cabler* 








B. W.Baker* 




tfOOM 
J00J 

too} 






Do* 










J.Baker 










O.W.Clark 










Do 





















* Contracts awarded. t For delivery at Norfolk. J For delivery at Hampton Roads. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Port Boyal, S. C, during the fiscal year 1877-78. 



Name. 


Water. 


Fresh bread. 


Fresh beef. 


Vegetables. 


H. F. Tamer 


Per gallon. 


Per pound. 


Per pound. 
60 15 


Perpound. 
$0 05 


Benjamin Burr *...- ..'. 






03 


James Odell* 




•0 06 




Dick & Small* 


•0 OH 















* Contracts awarded. 

None— The above-mentioned supplies to be delivered to the Teasels lying off Port Boyal by the con- 
tractors, when required, without extra oharge. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Key West, Fla,, during the fiscal year 1877-78. 



Name. 


Navy bread. 


Fresh beef. 


Vegetables. 


XJ.Pbilbrick* 


Perpound. 


Perpound. 
60 11 
IS* 


Perpound. 

60 05 

05 


Laso A McClennan ^ * , * ^ ., x x. 




George W. Maalin * 


60 06* 











* Contraots awarded. 



Schedule of proposals received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Pensacola, Fla., during the year 1877-78. 



Name. 


Fresh bread. 


Navy bread. 


Fresh beef. 


Vegetables. 


James Murphy* 


Perpound. 


Perpound. 


Perpound. 

"ft 


Perpound. 
60 05 

<*• 


J. a Bell 






J. O'Neal* 




t0 05f 


H.McKenzie * 


60 06 
06| 






Hoses White 

















* Contracts awarded. 
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Schedule of proposal* received during the fiscal year ending June 30, 1877, for supplies to be 
delivered at Mare Island, Cal., during the fiscal year 1877-78. 



Name. 


Fresh bread. 


Navy bread; 


Fresh beef. 


Vegetables. 


J.P Tobln* 


Per pound. 
10 04* 


Per pound. 


Per pound. 
10 07 
07A 


Per pound, 

|0 03* 

03A 






Bun Francisco Crocker Company 




•0 041 
03A 


California Crack or Company *.............. . T 

















* Contracts awarded. 



Statement of contracts made by the Bureau of Provisions and Clothing, for and in behalf of the 
Navy Department, during the fiscal year ending June 30, 1877. 



Name. 



Date. 



Articles contracted for. 



Price. 



Where to be delivered. 



J.B.fiaam 

Do 

B. W.Baker 

Do 

C.T.Cabler 

J.G.Carroll 

Do 

I»&Boraef 

Do 

Do 

John Hanley 

Do. - 

William Mathews... 

J. MeNatnara 

J. 8. Ivins it Sons 

C. F. Austin St Co . . 

Do 

C. T. Goodwin St Sons. 

G.Seitz& Son 

J.W.Hobbs 

Do 



1877. 
June 35 
Juoe25 
Jtraeitf 
June 85 
June 25 
June 37 
June 37 
June 28 
June 38 
June 28 
June 39 
June 39 
June 89 
June 39 
Jane 39 
June 30 
June 30 
June 30 
June 30 
June 30 
June 30 



Fresh beef per lb. 

Vegetables do.. 

Water per call 

do do.. 

Freeh bread per lb. 

Freeh beef do.. 

Vegetables do.. 

Fresh beef do.. 

Vegetables do.. 

Fresh bread do.. 

Fresh beef do.. 

Vegetables do.. 

100,000 pounds sugar do. 

Freeh bread do.. 

Baking bread per bbL of flour 

do do.. 

Fresh bread per lb 

Baking bread per bbL ox flour 

Fresh bread per lb 

Fresh beef do.. 

Vegetables do.. 



•0 07^ 
03 



Norfolk, Va, 

Do. 

Do. 
Hampton Roads. 
Norfolk, Va. 
Washington, D. C. 

Do. 
League Island, Pa. 

Do. 
New York, N.Y. 

Do. 

Do. 

Do. 
League Island, Pa, 
Boston, Mass. 

Do. 
New York, N. Y. 
Washington, D. C. 
Boston, Mass. 

Do. 



Nora.— The above-mentioned supplies to be delivered as required during the fiscal year 1877-78. 



No. 9.— BUEEAU OP STEAM-ENGINEERING. 



Navy Department, 
Bureau of Steam-Engineering, 

Washington, November 9, 1877. 

Sir : I have the honor to submit to the department the annual report 
of the operations of this bureau. 

On the 3d of March, 1877, 1 received my commission as Chief of this 
bureau, and on assuming its duties, found the departments under its 
cognizance at the several navy -yards nominally closed. This course had 
been rendered necessary iu consequence of the small balance of appro- 
priation for fiscal year 1876-'77 remaining to the credit of the bureau, 
namely, $36,291.07. With this amount nothing could be done, except to 
maintain, as far as possible, a partial organization at the several navy- 
yards, and to preserve the machinery, tools, &c, from deterioration. 

In obedience to your order, I had the honor to submit to you, on the 
15th of March, tabulated exhibits, giving a complete and comprehensive 
statement of the financial condition of the bureau at that date for all 
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purposes, showing a total indebtedness of $2,995,835.48. Of this amount, 
♦1,165,000 was for contracts made March 3, 1877, and $331,621.09 were 
for contracts made March 7. These contracts were subsequently sus- 
pended by your order. 

NAVY-YARDS. 

The departments under the cognizance of this bureau in the several 
navy-yards are, with two or three exceptions (Pensacola, Norfolk, and 
Boston), in excellent working condition. Your attention has been called 
to the necessities of these yards in special reports, accompanied with 
drawings showing the proposed improvements and additions, and, for 
the reasons assigned in my former communications, I would again urge 
their importance upon your consideration. 

The following will exhibit the extent and character of the work done 
by this bureau upon the machinery, boilers, &c, of naval steamers dur- 
ing the past year, the work now being done, and the work necessary 
to be done to repair and refit machinery, &c, for efficient service. 

Colorado (1st rate).— New boilers have been completed by 0. H. 
Delamater & Co., New York, and have been delivered at the Brooklyn 
navy -yard. Machinery, &c, will require minor repairs for present duty, 
and general overhauling and repairs if ordered for sea-service. 

FranJclin (1st rate). — New boilers are in an advanced state toward 
completion by John Roach, New York. Machinery, &c, will require 
minor repairs for preservation and present duty, and general overhaul- 
ing and repair if ordered for sea service. 

Wabash (1st rate). — New boilers are being constructed by John 
Roach, New York. Machinery, &c, require small repairs for preser- 
vation and present duty, and new machinery if ordered for sea-service. 

Iowa (2d rate). — Boilers being removed and refitted for use on other 
vessels. 

Tennessee, (2d rate). — Machinery, &c, require some repairs and re- 
adjustments when the vessel has completed her present cruise. 

Lancaster (2d rate). — The new boilers completed by the Providence 
SteamEngine Company have been delivered at the Portsmouth, N. H., 
navy -yard. When the vessel is rebuilt, the machinery will require gen- 
eral overhauling, repair, and re erection. 

Brooklyn (2d rate). — New boilers have been constructed by John 
Roach and delivered in the Brooklyn navy-yard. Machinery, &c, has 
beeu ordered to be repaired in the Brooklyn navy-yard. 

Pensacola (2d rate). — Machinery, &c, undergoing considerable repair 
at Mare Island navy -yard for temporary service. Will require exten- 
sive repairs and new boilers. 

Hartford (2d rate). — New boilers have been constructed by the South 
Boston Iron Company, and delivered in the Boston navy-yard. Ma- 
chinery, &c, require temporary repairs for present duty. 

Richmond (2d rate). — New boilers nearly completed by the Providence 
Steam-Bngiue Company. Machinery, &c, undergoing extensive repairs 
at the Boston navy-yard. 

Trenton (2d rate). — Has been fitted for sea, and is now on the European 
station as flagship. Machinery, &c, require usual repairs and readjust- 
ments. 

Alaska (2d rate). — New boilers, constructed by Quintard Iron-Works, 
have been completed and delivered at the Brooklyn navy-yard, and are 
now being being placed on board the vessel. Machinery, &c, undergoing 
thorough repair, and a new four-bladed screw propeller is to be fitted in 
place of the two bladed propeller. 
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Benicia (2d rate). — New boilers, made by Quintard Iron- Works, have 
been completed and delivered at the Brooklyn navy-yard. These boilers 
have been shipped to the Mare Island navy-yard, where they will be 
placed on board the vessel when they arrive. Machinery, &c, is being 
thoroughly repaired. 

Omaha (2d rate). — New boilers are partially completed by the Provi- 
dence Steam-Engine Company. The engines require extensive repairs. 
A new fonr-bladed screw propeller is to be fitted in place of the present 
two-bladed propeller when the repairs are made. 

Plymouth (2d rate). — Engines, &c, require thorough repairs and new 
boilers made and placed in the vessel. When the repairs are made, a 
new fonr-bladed screw propeller will be fitted in place of the present 
two-bladed propeller. 

Lackaivanna (2d rate). — Engines, &c, require considerable repairs 
and new boilers are to be placed on board. 

Tioonderoga (2d rate). — Undergoing extensive repairs at the Ports- 
mouth, N. H., navy-yard. The present two-bladed propeller is to be re- 
placed by the original fourbladed propeller. 

Canandaigua (2d rate). — Machinery, &c, undergoing extensive repairs 
at the Norfolk navy-yard. The present two-bladed propeller is to be 
replaced by a new fourbladed propeller. 

Shenandoah (2d rate). — New boilers have been made by the South 
Boston Iron Company and delivered at the Boston navy-yard. Machin- 
ery, &c, require thorough overhauling and repair and new boilers placed 
on board the vessel. 

Juniata (3d rate). — Machinery, &c, require very extensive repairs and 
the new boilers now completed to be placed on board the vessel. 

Ostipee (3d rate). — Machinery, &c, require small repairs for present 
duty. 

Quinnebaug (3d rate). — The work of erecting the machinery, boilers, 
&c, by Messrs. Neafie & Levy, has been completed, and a satisfactory 
steam-trial has been made at the dock, and the ship will be fitted for 
sea at an early date. 

Oalena (3d rate). — But little progress has been made upon the com- 
pound machiuery for this vessel at the Norfolk navy-yard, but the work 
is again fairly in hand and progressing favorably. 

Mohican f3d rate). — But little progress has been made upon the com- 
pound machinery for this vessel at the Mare Island navy-yard, but the 
work is again fairly in hand and progressing favorably. 

IrjquoU (3d rate). — Requires extensive repairs to machinery and new 
boilers to be made. 

Wachusett (3d rate). — Machinery, &c, undergoing thorough repairs at 
the Boston navy-yard ; new boilers are being placed on board, and the 
present two bladed propeller is to be replaced by the original four- 
bladed propeller. 

Tuscarora (3d rate). — Machinery, &c, undergoing thorough repairs at 
the Mare Islaud navy-yard. Contract for new boilers was made with 
the South Boston Iron Company March 7, 1877, .and subsequently sus- 
pended by your order. 

Kearsarge (3d rate). — New boilers have been completed by the Provi- 
dence Steam-Engiue Company, and are now being delivered at the Bos- 
ton navy -yard. Machinery, &c., require extensive repairs and the uew 
boilers placed on board the vessel. 

Nipsic (3d rate). — New compound engines are at the Washington 
navy-yard ready for erection on board ; new boilers are being made in 
same yard. 
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Narragansett (3d rate). — Machinery. &c, reqirire very extensive re- 
pairs. Contract for new boilers was made with the South Boston Iron 
Company March 7, 1877, and subsequently suspended by your order. 

Enron (3d rate). — A new iron four-bladed propeller, of bureau design, 
has been fitted in place of the original Hirsch four-bladed propeller, and 
a trial made with the most satisfactory results, giving a speed of vessel 
under full power of ten knots; an increase of over two kuots an hour. 
The power of the propeller to back the vessel has been satisfactorily 
tested. When the ship was going at full speed ahead the order was 
given to back the engines, and the shfy was going astern in one minute 
and fifteen seconds. From a state of rest, the vessel was moving astern 
in fifteen seconds. 

Yantic (3d rate). — New boilers were constructed and delivered by the 
Providence Steam-EngineCoii)pany,and the machinery, &c, are awaiting 
repairs at the Washington navy-yard, including erection of new boilers 
on board vessel. 

Michigan (3d rate). — Machinery, &c, require considerable repairs. 

Frolic (4th rate). — Machinery, &c., require overhauling and repair 
when the vessel is required for service. 

Tallapoosa (4th rate). — New paddle-wheels have been fitted, and small 
repairs to machinery, &c, made. 

Amphitrite (ironclad, 3d rate). — New boilers are well advanced 
toward completion at the works of the Harlan & Hollingsworth Com- 
pany. Wilmington, Del. New engines for the vessel were contracted 
for with the Harlan & Hollingsworth Company March 3, 1877, and the 
contract was subsequently suspended by your order. 

Camanche (ironclad, 4th rate). — The boilers which were refitted for 
this vessel are being connected on board, and minor repairs are being 
made to the machinery. 

Dictator (iron-clad, 2d rate). — Machinery, &c, needs extensive repairs. 
Contract for new boilers was made with South Boston Iron Company, 
March 10, 1877, and subsequently suspended by your order. 

Miantonomoh (iron-clad, 3d rate). — The new twin compound engines, 
&c, are nearly completed at the works of John Roach, Chester, Pa. 

Monadnock (irou-clad, 3d rate). — The new boilers built by T. P. Row- 
land, Greenpoint, N.Y., have been tested by a board of naval engineers 
preparatory to being delivered at the Brooklyn navy-yard. New eu- 
giues for the vessel were contracted for with Pbineas Burgess March 
3, 1877, and subsequently suspended by your order. 

Saugns (iron clad, 4th rate). — Minor repairs are required to engines 
and boilers. 

Puritan (iron-clad, 2d rate). — New boilers, constructed by John Roach, 
Chester, Pa., are nearly completed. New engines for the vessel were 
contracted for with John Roach March 3, 1877, and subsequently sus- 
pended by your order. 

Terror (iron-clad, 3d rate). — New boilers being madeby William Cramp 
& Sons are well advanced toward completion. New engines were con- 
tracted for with WiUiam Cramp & Sons March 3, 1877, and subse- 
quently suspended by your order. 

Emerald (tug).— Machinery has been thoroughly repaired, and new 
boiler made and placed on board the vessel at Portsmouth, N. H., navy- 
yard. 

Leyden (tug). — Undergoing thorough repair, and new boilers are be- 
ing placed ana connected on board the vessel at the Boston navy-yard. 

Pinta (tug). — Engines, boilers, &c, have been repaired at the Norfolk 
navy yard. 
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Socket (tag). — Thorough repairs to machinery, boiler, &c , have been 
completed at the Brooklyn navy-yard. 

Snowdrop (tag). — Machinery, &o., requires extensive repairs. Con- 
tract for new boilers was made with the South Boston Iron Company, 
March 7, 1877, and subsequently suspended by your order. 

Standish (tag). — Machinery, &c., requires extensive repairs and new 
boilers, 

Triana (tug). — Machinery, &c, undergoing thorough repair, and new 
boilers are to be placed on board the vessel at the Washington navy- 
yard. 

STEAM MACHINERY FOB STEERING SHIPS, LIFTING ANCHORS, ETC. 

The experience of foreign navies, and as well also that of the mercan- 
tile marine, shows fully the very great economy in time and labor result- 
ing from the introduction of steam steering apparatus, windlasses, 
aud capstans. We have at this time one or two of our naval ships sup- 
plied with steam steering machinery with very satisfactory results, and, 
with a view to their general introduction, a board of experienced engi- 
neer officers are now engaged in examining the most approved plans, to 
report upon those best adapted to the naval service. 

IRON-SHIP BUILDING. 

This great and growing interest, so rapidly being developed in this 
country, aud opening additional avenues for the utilization of our coal 
and iron, and the education of skilled labor in that particular branch of 
marine engineering iudustry, in building up and organizing civil estab- 
lishments upon which the government can call in cases of great emergen- 
cies, for the construction of its iron ships of war,canuot be overestimated. 
The introduction of iron in the construction of ships for the mercantile 
marine, as well as for naval purposes, requires that, in addition to their 
present practical knowledge ou the subject of construction, the engineer 
officers of the Nrtvy should be thoroughly versed in the theory and prac- 
tice of naval architecture. 

To this end, and in furtherance of this view, the following circular- 
letter was issued from this bureau, in September last, to the engineer 
officers of the" Navy : 

Navy Department, 
Bureau of Steam-Enginbkring, 

Washington, September 4, 1877. 

8iR : 8eotion 1403 of the Rerised Statutes provide* that officers of the engineer corps 
may be appointed assistant naval constructors ; and it is most desirable that the corps, 
of which yon are a member, should at all times be prepared for an extension of its 
usefulness ; it is therefore urgently recommended that in your course of scientific studies 
you devote more time and attentiou to the subject of naval architecture than hereto- 
fore, in order to fit yourself for superintending the designing aud constructing of iron 
ships of war. 

W. H. SHOCK, 
Chief of Bureau. 

I would, in addition to this, respectfully recommend that, if practi- 
cable, more time be devoted at the Naval Academy to this particular 
branch of marine engineering. 

PLATE-IRON FOB BOELEES. 

I would respectfully urge upon the department the necessity of a law 
authorizing the purchase of plate-iron for steam-boilers, wherever it can 
be obtained of the proper quality. 

The practice (in obedience to law) of purchasing by advertisement and 
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from lowest bidder, entails a serious expense and delay in testing the 
samples of material proposed to be famished, which, in the end, often 
proves utterly worthless. The authority to purchase direct from makers 
of known reputation their best qualities of boiler-iron, at its market 
value, would insure good material, aud avoid these delays. 

As an example of these vexatious delays I would state : On the 10th 
of July last this bureau advertised for proposals for boiler-iron, to be 
delivered in the Washington and Norfolk navy-yards on or before Octo- 
ber 1. Specimens of the iron proposed for the delivery under this ad- 
vertisement were famished for examination and test, by the two lowest 
bidders, and have failed to come up to the requirements, consequently 
the contract for the iron has not yet been closed. It is quite probable 
that the requisite quality of iron cannot be furnished for the prices bid, 
which will probably cause further delay and expense, in going through 
the same forms of advertising and test, and may not be obtained even 
then. 

PROCEEDS OF PUBLIC SALES. 

I would also respectfully ask that Congress may be requested to amend 
the law in relation to proceeds of public sales, so as to allow all the ex- 
penses of said sales, such as advertising, auction fees, &c to be deducted 
from the proceeds of such sales, and the balance covered into the Treas- 
ury. With the law as it now stands (section 3618 Revised Statutes) 
these expenses are paid from our regular appropriations, and the appro- 
priation gets no credit therefor. 

ESTIMATES. 

I have the honor to submit herewith the annual estimates of this 
bureau for the fiscal year ending June 30, 1879; and it is proper to state 
that I have carefully examined and revised these estimates, and am of 
the opinion that they are the very lowest amounts practicable for meet- 
ing the demands upon this bureau for all matters under its cognizance 
for said fiscal year. 
I have the honor to be, very respectfully, your obedient servant, 

W. H. SHOCK, 
Chief of Bureau. 
Hon. E. W. Thompson, 

Secretary of the Navy. 
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Statement of indebtedness — Bureau of Steam-Engineering, Xavy Department. 



Detailed object* of expenditure, and explanations. 



6TXAM MACHINERY. 

To pay approved bill* (see sheets marked A) 

To pay claims for which bills have not yet been approved (see sheet 

marked B) * 

To pay balances under existing col tracts (see sheet marked C) 

To oomplete suspended contracts (see sheet marked D) 




|3, 163, 915 46 



A. 



D.»t< ».£Lm11. 



Mar. 
Jan. 
Apr. 
Feb. 
Mar. 
Mar. 
Apr. 
Feb. 
Feb. 
Feb. 
June 
July 
Apr. 
Apr. 
Apr. 
Feb. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 
Apr. 
May 
Feb. 
Mar. 
Mar. 
Mar. 
Apr. 
A ne. 
Aug. 
Jan. 



10. 1p77 
17. 1K77 
14, 1K77 
2*. 1*77 
22, 1*77 
32, 1H77 
7, lf-77 
1, 1X77 
1,1-177 
17, 1^7 
If, 1^7 
16, 1H77 
l'\ 1K77 
19, lh77 
19. un 
26, 1K77 

17, \trn 
17, 1*77 

17, 1877 
17, 1H77 
B2.1H77 
SH, 1*77 
13, 1H77 
21, 1877 

12, 1877 
12.1877 
13,1877 

7,1*77 
10. 1376 
li\ H76 

13, 1*77 



Ff\ 9. 1-77 
Mar. 17. 1*77 
Feb. 2»i, 1*77 
. 1*77 
2*. 1*77 
10. 1*77 
24, 1*77 
17. 1*77 
Mar. 17.1-77 
Mar. 20. 11-77 
Apr. 14. H77 
July •:• 1-7(1 



Apr. 
Feb. 
Mar. 
Feb. 
Mar. 



Detailed objects of expenditure, and explanations. 



RTKAM MACHINERY. 

To pay approved bills. 



American Tnbe Works, bushings 

American Steam Gauge Company, sprint; 

American Steam Gauge Company, repairs 

K. H. Ashcroft, valves for Ranger 

William H. Arthur Sl Co., stationery 

do 

do 

Atlantic Works, work on Adams 

Atlantic Works, work on Essex 

Atlantic Works, expenses of trial of Essex 

Adams Expreas Company, freight 

St ill man B. A Hen, governors 

A. P. Brown, stores 

.... do 

A. P. Brown, lumber 

D. Rabcock Sl Co., stores 

D.Baboock & Co., drills 

D. Babcock Sl Co.. stores 

do 

do 

do 

Boston Lead Company, lead 

George F. Blake Manufacturing Company, pump 

Bemer & Pinckney, freight 

Cook. Ryraee Sl Co., grate 

Chalmers Spenoe Company, leading Swatara boilers 

Chalmers Snence Company, covering Swatara boilers 

Coast- Wrecking Company, services 

M. A. Campbell, ganging 

C. H.Delamater St Co., third payment on Colorado boilers.. 
C. II. Delamater Sl Co., fourth payment on Colorado boilers 
C. II. Delamater St Co., seventh payment on Colorado boil- 
ers. 
C. IL Delamater & Co., eighth payment on Colorado boilers 

Downie. Trainer Sl Co.. packing 

F. W. DeToe Sl Co.. alcohol 
Richard Dudgeon, jaeka ... 
William P. Eilily. freight . 



*» -' 




a 




a . 









IS 


1 






1 


<B 



•I 



Eastern Railroad Company, freight 

Goorje P. Goff, ate res 

do 

do 

do 

dn 

Th" Hai!un A IIo'!i:u-»worth Cora|»any, repairs on Pon- 
h.»taij. 



i>lC 75 


11 50 


9 00 


625 00 


22 25 


35 00 


135 05 


75 P6 


308 08 


1,029 50 


2 35 


450 00 


42,099 06 


7,121 55 


1,2*3 33 


5, 498 32 


82 50 


147 74 


33 15 


91 55 


221 15 


95 00 


225 00 


26 05 


14 00 


274 23 


969 50 


75 00 


108 60 


12, 500 00 


12, 5f 00 


4,500 00 


25,000 00 


69 *8 


122 50 


6l»3 86 


4 42 


11 1-0 


8, 663 50 


4.621 72 


2,026 5i 


4.*X>0 15 


3. 369 '25 


~0> 1- 
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A.— Statement of indebtednes*, fc. — Continued. 



Date of bill. 



Feb. 21,1877 

Mar. 17,1877 
Mar. 17,1877 
Mar. 22, 1877 
Mar. 2,1877 
Apr. 19,1877 
Jane 23, 1877 
Jnly 3,1877 
Aug. 11, 1877 
Mar. 1,1877 
Mar. 17,1877 
Mar. 17,1877 
Apr. 1, 1877 
Jane 5,1877 
May 22,1877 
Mar. 20, 1877 
Apr. 1, 1877 
Nov. 1,1876 
Feb. 28.1877 
Apr. 4, 1877 
Mar. 17,1877 
Mar. 17, 1877 
Feb. 16,1877 

Mar. 29, 1877 
July 7,1877 
July 11,1876 

Sept 20, 1876 

Dec 27,1876 

Aug. 16, 1877 

Ang. 2, 1877 

€log. 28, 1877 

Sept 6,1877 

8ept 6,1877 

Sept 6,1877 

Apr. 26,1877 

Oct 5, 1875 

Not. 5,1875 

Dec 1, 1875 

Dec 29,1875 

Feb. 5, 1876 

Feb. 28,1876 

Mar. 27, 1876 

Nov. 24, 1876? 

Nov. 24, 1876 

Feb. 27,1877 
Jan. 3. 1876 

Dec 6,1876 
Oot 17,1876 




Steam machinery— Continued. | 

To pay approved btiXs. 

Tbe Harlan & Iloilingsworth Company, removing Amphi- $29 1 13 

trite machinery. I 

George E. Hanson, stores I 83 00 

H. H.Ham, stores I 3 50 

J. D. Hurlbart & Son, freight. i 638 40 

do 296 73 

do ! 45 48 

do , 1,040 96 

do 1,631 95 

do 377 67 

Charles F. Hatch, agent, liqnid-cooler 54 50 

A M. Ingersoll, paints ' 11,385 00 

do -. | 1,771 50 

George W. Knox, freight 7 65 

do 9 56 

do j 2 95 

Manhattan Oil Company, sperm-oil ! 9, 653 86 

Manhattan Oil Company, olive-oil 7,229 70 

Murphy & Co., extra work on Huron 301 66 

John Mnllett, alcohol j 13 75 

John Mullet t, camphor i 12 00 

A. A. McCullogh, fire-brick 271 44 

Manhattan Packing Companv, packing 719 75 

Neafie & Levy, on account for erecting Quinnebang ma- 25, 000 00 

cbinery. 

Old Dominion Steamship Company, freight 25 10 

do 2 32 

Providence Steam-Engine Company, fourth payment for 15, 000 00 

Lancaster boilers. 

Providence Steam-Engine Company, fifth payment for 15, 000 00 

Lancaster boilers. 

Providence Steam-Engine Company, final payment for 4, 500 00 

Lancaster boilers. 

Providence Steam- Engine Company, final payment for 43,911 30 

Saco boilers. 

Providence Steam-Engine Company, final payment for 38,904 02 

Yantic boilers. 

Providence Steam-Engine Company, third payment for 25, 000 00 

Kearsarge boilers. 

Providence Steam- Engine Company, fourth payment for 20, 000 00 

Kearsarge boilers. 

Providence Steam-Engine Company, second payment for 30, 000 00 

Omaha boilers. 

Providence Stea&-Engine Company, second payment for 20, 000 00 
Richmond boilers. 

Philadelphia and New York Steam-Navigation Company, 2 12 

freight 

Qnintard Iron-Works, first payment for Alaska and Be- 22, 000 00 

nicla boilers. 

Qnintard Iron-Works, second payment for Alaska and Be- 20, 000 00 

nicia boilers. 

Quintard Iron- Works, third payment for Alaska and Be- 20, 000 00 

nicia boilers. 

Quintard Iron- Works, fourth payment for Alaska and Be- 20, 000 00 

nicia boilers. 

Qnintard Iron- Works, fifth payment for Alaska and Be- 20, 000 00 

nioia boilers. 

Quintard Iron- Works, sixth payment for Alaska and Be- 20, 000 00 

nicia boilers. 

Qnintard Iron- Works, seventh payment for Alaska and Be- 20, 000 00 

nicia boilers. 

Qnintard Iron-Works, eighth payment for Alaska and Be- 3, 082 54 

nicia boilers. 

Qnintard Iron- Works, ninth payment for Alaska and Be- 5, 000 00 

nicia boilers. 

Rider & Cotton, brushes 106 58 

T. F. Rowland, sixth and seventh payments for Monad- 22, 000 00 

nock boilers. 

T. F. Rowland, eighth payment for Monadnock boilers 11, 000 00 

John Roach, second payment for Puritan boilers 20, 370 00 



jig's 

if;! 

s ! s l 

ft • A 
o «-o « 
H 
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A — Statement of indebtedness, «f*o — Continued. 



Date of bill. Detailed objects of expenditure, and explanation**. 



Oct 17,1876 
Oct. 17, lfc76 
Feb. 1, 1877 

Aug. 2, 1877 

A or. 2, 1877 
Feb. 1, lb77 

July 25,1877 

Sept 7,1877 
July 25, 1877 

July 25,1877 
Aug. 2,1677 

Sept 7,1877 
Mar. 16,1877 
Ang. 14,1877 
Mar. 17,1877 
July 16,1877 

July 16,1877 

Jaa. 9,1877 

Mar. 19,1877 

Mar. 19,1877 

Mar. 19,1877 



May 

July 
May 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Mar. 
Mar. 
Feb. 
Mar. 
Mar. 
Apr. 

tffy 
May 
Feb 
Jane 
July 
Feb. 



8,1877 

3,1877 
98,1877 
28,1877 
20,1877 
20,1877 
27,1877 
27,1877 
23,1877 

1,1877 
17,1877 
23,1877 
17,1877 
22,1877 

4,1877 
13,1877 
17,1877 
31,1877 
IS, 1877 
19,1877 

9,1877 
21, 1877 i 



Steam machinery— Continued.' 
3b pay approved bills. 

John Roach, third payment for Puritan boilers 

John Roach, fourth payment f >r Puritan boilers 

John Roach, first and second payments for Brooklyn 
boilers. 

John Roach, seventh, eighth, and ninth payments for 
Brooklyn boilers. 

John Roach, final payment for Brooklyn boilers 

John Roach, first and second payments for Franklin 
boilers. 

John Roach, seventh and eighth payments for Franklin 
boilers. 

John Roach, alteration^ of Franklin boilers 

John Roach, third and fourth payments for Wabash 
bailers. 

John Roach, fifth payment for Wabash boilers 

John Roach, sixth and seventh payments for Wabash 
boilers. 

John Roach, eighth payment for Wabash boilers 

John Roach, balance of reservation on Trenton's engines. 

John Roach, cross-head for Trenton 

Francis Raymond, freight 

South Boston Iron Company, first payment for Hartford 
boilers. 

South Boston Iron Company, second payment for Hartford 
boilers. 

South Boston Iron Company, second payment for Shenan- 
doah, Wachnsett, ana Triana boilers. 

South Boston Iron Company, third payment for Shenan- 
doah, Wachoaett, and Triana boilers. 

Sooth Boston Iron Company, fourth payment for Shenan- 
doah, Wachusett, and Triana bojUers. 

South Boston Iron Company, final payment for Shenan- 
doah, Wacbusett, and Triana boilers. 

Sutton & Co., freight 

do .! 

Thomas M. Shephard, bearings 

Twitcbell. Pike & Co., looks 

William A, Torrey & Co., rubber packing hose, 
do. 



William A. Torrey & Co.. rubber valves... 
William A. Torrey & Co., rubber packing. 
William A. Torrey & Co., rubber gaskets. . 

Walton Brothers, beaters for Trenton 

Walton Brothers, heaters for Enterprise .. 

Walton Brothers, lamps for Trenton 

Walton Brothers, heaters for Wyoming 

Walton Brothers, oil-tanks 

Walton Brothers, heaters for Despatch 

Walton Brothers, heaters for Tallapoosa . . 

E. V. White & Co., stores 

K. V. White & Co., packing 

B. M. WhtUaker * Co., stationery 

C. C. Waloott, governor for Trenton 



Bliss. 



$20, 370 00 
20, 370 00 
15,000 00 

22,500 00 

10,998 20 
24,000 00 

24,000 00 

10, 152 36 
20,000 00 

10,000 00 
20,000 00 

10,000 00 

31,750 00 

769 25 

4 70 

25,000 00 

25,000 00 

42,000 00 

7, 162 10 

25,000 00 

27,717 54 

703 82 

325 77 

130 00 

18 00 

9,608 70 

9,493 10 

3,7*1 40 

12,698 20 

385 62 

569 70 

45 00 

2,118 66 

1,67* 35 

259 20 

1, 716 99 

70 00 

1, 414 18 

1,443 25 

108 68 

31 90 

414 59 

876 71 



Total to pay approved bills. 



a frfeS- 

•.2 9< 

"S^p o 
H 



•1, 056, 458 €4 
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B. 



Date of order 
or bilL 



Detailed objects of expenditure and explanations. 



ii 



2*h 



83 M^ 



aim 



Apr. 2,1877 
Feb. 10,1877 
May 22,1877 
Jane 22, 1877 
May 22,1877 
May 23, 1877 
May 18,1877\ 
Feb. 23, 1877 N 
Aug. 26, 1876 
June 14,1877 
Apr. 26,1877 
Feb. 13,1877 
May 21,1877 
June 12, 1877 
May 18,1877 
May 24,1877 
May 14,1877 



STEAM MACHINERY. 

Claims for which bUU have not yet been approved. 



American Tube "Works, brass tubes 

A. P. Brown, stores 

David Babcock &Co., stores 

David Babcock <fc Co., paint 

George H. Creed, screws 

Charles W. Cottle, wood 

Mercer Goodrich, stationery 

J. M. Motley, Laubach's drills 

Neafie&Levy, extras on erecting Quinnebaug's machinery. 

Old Dominion Steamship Company, freight 

Paciflo Mail Steamship Company, freight 

Pratt & Whitney Company, stocks, taps, and dies, &c .... 

M. A. &. C. A. Santos, varnish, See 

M. A. Sc C. A. Santos, soda 

Sutton & Co., freight 

E. V. "White & Co., padlocks 

Vickery & Co., stationery 



Total claims, unapproved bills . 



$7, 013 00 

3,000 00 

340 62 

49 00 

21 75 
54 87 

1 58 
4.320 00 

15, 218 64 

2 50 
773 05 

22,739 93 

22 25 
7 50 

3,716 97 

12 00 

109 30 



l|ir 

•a !• 



$57,364 76 



C. 




Apr. 14,1875 
Dec 14,1875 
May 12,1875 

Apr. 5, 1875 
Nov. 27, 1876 

Feb. 18,1877 

Feb. 18,1877 

Aug. 2,1875 
Sept 5,1876 
Feb. 8, 1877 
Nov. 21, 1876 
Apr. 13,1875 
Deo. 4, 1876 



BTEAM MACHIHXBY. 

To pay balances under existing contracts. 

William Cramp & Son, boilers for Terror, balance 

C. H. Delamater St Co., boilers for Colorado, balance 

The Harlan Sc Hollingsworth Company, boilers for Amphi- 

trite, balance. 
Neafle Sc Levy, erecting Quinnebaug's engines, balance. . . 
Providence Steam-Engine Company, boilers for Kearsarge, 

balanoe. 
Providenoe Steam-Engine Company, boilers for Omaha, 

balance. 
Providence Steam-Engine-Company, boilers for Richmond, 

balance. 

John Roach, engines for Miantonomoh, balanoe , 

John Roach, boilers for Puritan, balance 

John Roach, boilers for Wabash, balance 

John Roach, boilers for Franklin, balanoe 

T. F. Rowland, boilers for Monadnock, balance 

South Boston Iron Company, boilers for Hartford, balanoe 



Total to pay balances on contracts. 



66,698 27 
17, 713 07 
78,179 08 

5,000 00 
20,000 00 

67,266 20 

73,664 03 

34,000 00 
61,110 00 
43,259 01 
4,203 00 
44,000 00 
30,000 00 



•545,098 66 
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Date of con- 


tract. 


Mar. 


3,1877 


Mar. 


3,1877 


Mar. 


3,1877 


Mar. 


3,1877 


Mar. 


7,1877 


Mar. 


7,1877 


Mar. 


7,1877 


Mar. 


10,1877 



Detailed objects of expenditure and explanations. 



Stupended contracts. 

Phineas Burgess, engines for Monad nook* , 

William Cramp & Sons, engines for Terror* 

Harlan A Hollingsworth Company, engines for Am phi trite* 

John Roach, engines for Puritan* 

South Boston Iron Company, boilers for Tuscarora 

South Boston Iron Company, boilers for Narragansett. . 

South Boston Iron Company, boilers for Snowdrop 

South Boston Iron Company, boilers for Dictator 






Total suspended contracts. 



#985,000 00 
230,000 00 
230,000 00 
490,000 00 
75,000 00 
70,000 00 
20,000 00 
175, 000 00 



iPt 

0.0 P o 



#1, C05, 000 00 



* Sucpeuded oontracts on work in progress under previous orders and contract*. 



Estimate* of appropriations required for the service of the fiscal year ending June 150, 1879, 
by the Bureau of Steam Engineering, Navy Department. 



Detailed objects of expenditure and explanations. 




SALARIES. 

Chief clerk, per act August 13, 1876 (19 Stat at L., p. 102, ch. 287) 

Draughtsman, per act August 15. 1876 (19 Stat, at L., p. 162, ch. 287) 

Assistant draughtsman, per act August 15, 1876 (19 Stat at L., p. 162, cb. 287) .*. 

One clerk of class two, per act August 15, 1876 (19 Stat at L., p. 162, on. 287) 

One messenger, per act August 15, 1876 (19 Strft at I*., p. 162, ch. 287) 

One laborer, per act August 15, 1876 (19 Stat at L., p. 162, ch. 287) 

Two clerks of class three (submitted) 

One clerk of c!ass one (submitted) 

One laborer (submitted) 



CONTlNt.RXT. 

For stationery aud miscellaneous items, per act August 15, 1876 (19 Stat at L., 
p. 162, ch. 2a7) 

STEAM MACHIK1BY. 

For preservation of machinery, boilers, Ac. in vessels on the stocks and in 
ordinary; purchase and preservation of all materials and stores; purchase, 
fitting, ana repair of machinery and tools in the navy-yards ; labor in the 
navy-yards ana stations; wear, tear, and repair of machinery, boilers, Ac, 
of naval vessels ; incidental expenses, namely, foreign postage, telegrams, 
advertising, freight, Ac, per act March 3, 1877 (19 Stat^t L., p. 389, sec 111) . 

CIVIL I8TABU8HMEKT. 

Portsmouth, N. H., navy -yard : 

One clerk 11,300 00 

One writer (store) 1,017 25 

One draughtsman 1,600 00 

Boston, Mass., navryard : 

One clerk \ 1,400 00 

One clerk (store) 1,400 00 

One draughtsman 1,600 00 



•1,800 00 

1,800 00 

1,600 00 

1,400 00 

840 00 

720 00 



8,160 00 



3,200 00 

1,200 00 

720 00 



5,120 00 



13,280 00 



1,500 00 



1,000,000 00 



3, 917 25 




i«ss£ 



•8,160 00 



700 00 



942,000 00 
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Estimates of appropriations required for the service, fc. — Continued. 



Detailed objects of expenditure, anil explanations. 



Brooklyn, N. Y., navy-yard: 

One clerk 11,400 00 

One clerk 1,300 00 

One writer (store) 1,017 25 

One draughtsman 1,600 00 

League Island, Pa., navy -yard : 

One clerk 1,300 00 

One writer (store) 1,017 25 

Oue draughtsman 1,60000 

Washington, D. C, navy -yard : 

Oneolerk 1,300 00 

One writer, (store) 1,017 25 

One draughtsman 1,600 00 

One writer 1,017 25 

Norfolk, Va., navy-yard: 

One clerk 1,300 00 

One writer (store) 1,017 25 

One draughtsman 1,600 00 

Pensacola, Pla., navy-yard : 
One writer 

Mare Island, CaL, navy-yard : 

One clerk 1,400 00 

One clerk 1,300 00 

One draughtsman 1,600 00 



111! 

W 



$ 5, 317 23 

3, 017 25 

4,934 50 

3, 917 25 
1,017 25 

4,300 00 



g 5 ^ 

33 Tie 

iliis 



31, 720 75 



Digitized by 



Google 



BEPORT OP THE SECRETARY OF THE NAVY. 



273 



Xo. 10.— BUKEAU OF CONSTRUCTION AND REPAIR. 

Navy Department, 
Bureau op Construction and Repair, 

October 26, 1877. 
Sir: In compliance with your instructions, I have the honor to in- 
close herewith the estimates for the expenditures of this bureau for the 
fiscal year terminating 30th June, 1879, and also a list of offers to fur- 
Dish materials for the Navy, under the advertisement of this bureau 
dated August 21, 1877. 

I remain, sir, very respectfully, your obedient servant, 

J. W. EASBY, 
Chief of Bureau. 
Hon. R. W. Thompson, 

Secretary of the Navy. 



Navy Department, 
Bureau of Construction and Repair, 

October 26, 1877. 
Sir : I have the honor to submit, in conformity with your instruc- 
tions, statements of the work of the bureau for the past year and esti- 
mates covering expenditures required for the fiscal year ending June 
30,1879. 

1876. 1876-J77. 

July 1.— Amount appropriated $1,750,000 00 

Nov. —Amount appropriated 200,000 00 

Deo. — Received from other bureaus 61,036 33 

1877. 

Feb. —Received from sale of Philadelphia yard 50,000 00 

March. — Received from sale of Philadelphia yard 10,000 00 

April —Received from Paymaster Oilman 11,009 80 

May. —Received from double-turreted monitors 3,817 15 

2,085,863 28 
Expended from July 1, 1876, to June 30, 1877 : 

For materials, &o $1,543,590 97 

For navy yards 541,335 86 

2,084,926 73 

Balance on band July 1, 1877 936 55 

Vessels repaired or completed) 1877-78. 

Adams. Essex. Ley den. 

Alarm. Fortune. Minnesota. 

Alert. Franklin. Mohican. 

Alliance. Gettysburg. Monongahela. 

Antietam. Glance. Mayflower. 

Benicia. Hartford. Montauk. 

Camanche. Huron. Monterey. 

Canandaigua. Independence. Nahant. 

CatekilL Intrepid. Nantucket. 

Cohasset. • Iowa. Naragansett. 

Colorado. . Iroquois. • New Hampshire. 

Congress. Jason. Niagara. 

Connecticut. Jean Sands. Nina. 

Constellation. Juniata. Nvack. 

Constitution. Kansas. Ohio. 

Despatch. Lackawanna. Oregon. 

Emerald. Lancaster. Pawnee. 

Enterprise. Lehigh. Passaic. 

18 N. 



Sabine. 


Tioonderoga. 


Saco. 


Trenton. 


Saratoga. 


Triana. 


Sangus. 


Tnscarora. 


Seaweed. 


Vandalia. 


Shawmat. 


Wabasb. 


Snowdrop. 
Speedwell. 


Wachnsett. 


Worce«ter. 


Saint Louis. 


Wyandotte. 


Supply. 


Wyoming. 


Swatara. 


Yantic. 


Tallapoosa. 
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Peneacola. 

Pilgrim. 

Pinta. 

Portsmouth. 

Potomac. 

Powhatan. 

Plymouth. 

Qninnebaug. 

Ranger. 

Relief. 

Rescue. 

Rose. 

Of the five first-rates, three are in service as receiving ships, one as a 
training-ship, and the other is laid up in ordinary. Considering the ex- 
tensive repairs which would be required, and the expense of keeping 
these ships in commission at sea, the present disposition of them is re- 
garded as the best that can be made. 

Of the second-rates, the "Connecticut, Java, and Pennsylvania, now 
on the stocks in an unfinished condition, and having white-oak frames, 
have so far deteriorated as to make it unadvisable to complete them. 
They should be appraised and offered for sale at auction. The Florida 
and Lancaster, now in ordinary, afid the New York, on the stocks, will 
require a large sum of money to repair or. complete and equip for sea, 
but as they are much needed for flag-ships, they should be taken in hand 
as soon as the appropriation will admit of it. *Tue Iowa, Susquehanna, 
Congress, and Worcester, now in ordinary, are not worth repairing, and 
should be sold at public auction. The remainder of the vessels of this 
class can be kept in commission, or repaired, as their services may be 
required. 

Of the third-rates, the Kansas, Nyack, Saco, and Sbawmut are unfit 
for repairs. The Galena, Mohican, and Nipsic are on the stocks, and 
, will be completed as rapidly as the funds of the bureau will admit of. 
The Swatara, Vandalia, Marion, Adams, Alliance, Essex, Alert, Huron, 
Banger, and ^Enterprise are now in commission. The Quinuebaug is 
afloat, and will be put in commission in a few mouths. The remaining 
vessels of this rate are in commission or awaiting repairs. 

The six fourth-rate steamers are in commission and usefully employed. 

Of the wooden sailing-vessels, the Ohio, Sabine, and»Oyane are unlit 
for use ; and the New Orleans, on the stocks at Sacket's Harbor, is not 
worth finishing. These should all be sold or broken up. The remaining 
vessels of this rate are used as store, training, receiving, or school- 
ships. To the list of vessels to be sold should be added the ferry-boat 
Burlington, and to those to be broken up, the old ship of the line Virginia. 

Of our armored vessels, the Colosstis, Massachusetts, and Oregon, now 
on the stocks, and having frames of white oak, and the Boanoke afloat, 
have so far deteriorated that they should be broken up, and the metal 
material utilized in other constructions. The Dictator requires exten- 
sive repairs, and, as she is one of our best monitors when in order, these 
repairs should be commenced as soon as the appropriations will allow 
it. The Terror, Puritan, Miantonomoh, Amphitrite, and Monadnock, 
all double-turreted twin-scr#w monitors, are in course of construction by 
contract; work, however, being suspended at present on all but the Mi- 
antonomoh and Monadnock. These five vessels, beiug the most power- 
ful we have, should be finished without delay , and it is earnestly asked 
that Congress may make the required appropriation to complete them. 

The remaining iron-clad vessels, fourteen in number, are in good con- 
dition, and ready for service when required. 
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The torpedo-boats Intrepid and Alarm are in commission and ready 
for any emergency requiring their use. 

As some of the vessels for which we have most use are hdw in want 
of extensive repairs, and are required for immediate service, an addi- 
tional appropriation for the present fiscal year of $500,000 is asked for, 
and would enable us to put these vessels in order without the delay 
which must necessarily ensue if we have to wait for the appropriation 
for the year 1878-79. 

The vessels we shall stand most in need of in the near future are 
those suitable for flag-ships ; and while we have several good vessels 
worth rebuilding or finishing for this purpose (such as the Florida, Lan- 
caster, and New York), yet it would be wise policy to authorize the con- 
struction of four large ships to take the places of those now iu commis- 
sion ; the time for building these vessels might extend over a period of 
four years, and, therefore, only one-fourth of the amount of their cost 
would be required at present. 

In addition to these large vessels, I would ask for authority to build 
four very light draught swift gunboats, for use on our own coast; their 
cost would not exceed, in construction department, over $120,000 each, 
and is included in the estimates for 1878-'79. 

While European nations are expending large sums of money in the 
construction of armored vessels of great variety of type, it is not deemed 
advisable at this time to increase our Navy in this direction. 

We find that in many instances ships have been laid aside as useless 
because of their peculiar construction, and others are being built which 
may share the same fate. We can profit by the experience of other na- 
tions while the transition from unarmored and sailing to armored and 
mastless ships is going on. 

I would respectfully call your attention to the corps of naval con- 
structors. Experience has proved the importance of limiting the num- 
ber of these officers, and I would suggest that their number be limited 
by law to nine, and the number of assistant naval constructors to eight; 
all constructors now having commissions to retain them, and no others 
to be appointed until the number is below that specified. 

The efficiency of assistant naval constructors would be greatly pro- 
moted by making them commissioned officers and they would be relieved 
from the uncertainty of the tenure by which they now hold office. 

I desire also to call your atteution to the present uncertain method 
of fitting young men for the position of assistant naval constructors, or 
rather the. want of a method, and would suggest the creation of a corps 
of cadet naval constructors, admission to the corps to depend upon a 
competitive examination of candidates not over twenty-one years of 
age, a prerequisite to such examination being such knowledge of the 

Sractice of ship-building as may be obtained by actually working at the 
usiness for at least three years, not more than two candidates to be 
selected from the number presenting themselves biennially. The cadet 
constructors to pass three years at the Naval Academy in obtaining a 
knowledge of the theory of naval architecture, and to have facilities for 
studying such other branches as may be required to fit them for useful- 
ness in their profession. After this course of study they should be sent 
to a navy yard to assist the naval constructor in all work in his depart- 
ment, and in the absence of both naval constructor and assistant naval 
constructor to have charge of construction department At the expira- 
tion of two years to be sent to sea on a cruising-ship for one year, at the 
end of which time to be examined for the position of assistant naval 
constructor; if the examination is satisfactory, to be appointed to the 
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first vacancy in the corps, and, while waiting for a vacancy, to be em- 
ployed in assisting the naval constructor in a navy -yard, still retaining 
his title of cadet constructor. 

I would call your attention to the reports received at various times of 
depredations on our live-oak lands, and to prevent the loss of this valu- 
able timber I would suggest that agents be appointed, as in former years, 
to see that these reservations are properly cared for. The expense at- 
tending this service is included in the estimates for the year. 

All of which is respectfully submitted. . 

J. W. EA8BY, 
Chief of Bureau. 

Hon. E. W. Thompson, 

Secretary of the Navy. 



NO. — . STATEMENTS OF INDEBTEDNESS. 
Indebtedness of Bureau of Construction and Repair. 



General object. 



Conttruetion and Re- 
pair, 1876-'T7. 



Anthony & Co. 
Bashor &Co... 

Do 

Do 

Do 

Do 

Do 

Do 



Bridge-water Iron Co. 

Brown, S.P 

Do 



Burgess, Phineas. 

Do 

Do 

Do 

Do 

Do /.-, 

Do 

Do 

Do 

Do 



Date of bill. 



1877, Jan. 84 
1876, Nov. 24 
1876, Dec 7 
1876, Deo. 93 

1876, Deo. 83 

1877, Mar. 7 

1876, Nov. 13 
1676, Oct 3 

1877, Apr. 18 
1877, Mar. 13 
1877, Feb. 87 

1876, Oct 81 



1876, Oct 81 

1876, Dec 9 

1877, Jan. 84 
1877, Feb. 9 
1877, Mar. 3 
1877, Mar. 3 
1877, Fob. 9 
1877, Jan. 35 
1875, Dec. 20 



Detailed object* of expendi- 
ture, and explanations. 



Snndries . 
Timber... 
...... do... 

do... 

do... 

do... 

do... 

do... 



Iron 

Timber . 
do.. 



Third payment on account 

of United States ship Mo- 

nadnook. 
Fonrtb payment on acconnt 

of United States ship Mo- 

nadnook. 
Fifth payment on acconnt 

of United States ship Mo- 

nadnook. 
Sixth payment on acconnt 

of United States ship Mo- 

nadnook. 
Seventh payment on account 

of United States ship Mo- 

nadnock. 
Eighth payment on acconnt 

of United States ship Mo- 

nadnock. 
Ninth payment on acconnt 

of United States ship Mo- 
nad nock. 
For extra work on acconnt 

of United States ship Mo- 

nadnook. 
For freight on acconnt of 

United States ship Mo- 

nadnock. 
For twentieth payment on 

acconnt of United States 

ship Camanche. 



iiiii 



Bs^3 9 
w 



14,381 76 
4, 049 01 
3, 757 67 
4,934 31 
3,68* 57 
3,768 36 
6, 018 93 



1,098 34 
3, 016 05 



19, 531 00 
19, 531 00 
19 '581 00 
19, 531 00 
19, 581 00 
19, 531 00 
19, 521 00 
2,000 00 
508 45 
12,500 00 




•122 30 



39, 526 51 
52 00 



3,114 89 



151,655 45 



2« 8 

I?!* 

a 

mil 
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General object 


Date of bill. 


Detailed objects of expendi- 
ture, aim explanations. 


Estimated amount 
which will be re- 

3 aired for each 
etailed object 
of expenditure. 


Total amount to be 
appropriated un- 
der each head of 
appropriation. 


Amount appropri- 
ated for the cur- 
rent fiscal year 
ending June 30, 

1877. 


Construction and Re- 
pair, 1876-'17. 

Bigler.J. <fcCo 

Do 


1877, Mar. 6 
1877, Mar. 6 
1877, Mar. 6 

1877, Mar. 6 
1877. Mar. 6 
1877. Feb. 6 
1876, Jan. 89 

1876, Oct 19 

1876, Dec 5 

1877, Apr. 8 
1877, Mar. 19 
1877, Feb. 16 
1877, Feb. 13 
1877. Mar. 2 
1877. Mar. 1 
1877, Mar. 1 
1877, Mar. 7 
1877, Mar. 7 
1877, Mar. 7 
1877, Jan. 27 
1677, Jan. 27 
1877, Jan. 87 
1877, Jan. 87 
1877, Jan. 27 
1877, Feb. 2 
1877, Feb. 2 
1877, Jan. 13 
1877, J an. 12 
1877. Jan. 12 
1877, Jan. 13 
1877, Jan. 13 
1876, Dec 27 
1876, Dec 27 
1876, Dec 27 
1876, Nov. 18 
1876, Dec 13 
1876, Dec 14 
1876, Dec 13 
1876, Dec 13 
1876, Nov. 9 
1876, Nov. 8 
1876, Nov. 8 
1876, Nov. 8 
1876, Oct 7 
1876, Oct 7 
1876, Oct 7 

1876, Oct 7 

1877, Mar. 27 
1676, Mar. 87 

1877, Feb. 88 

i 

1877, Feb. 28 
1877. Feb. 2n 

1877. F«b. 28 


Timber 


$13. 901 10 
4,856 96 
6,425 30 


125,183 38) 
9, 617 52> 
7,391 06) 
196 38 

86,944 55 
45 10 

585 52 
5, 131 15 




do 




Do 


do 










Do 




142,191 96 


Do 






Buker, J. W 


Sundries „ 






Cramp & Sons 

Do 


First and second payments 
on account of united 
States ship Terror. 

Freight on scrap-iron 

Sundries 


34,800 00 
8,144 55 








Chase, CM 






Creed,' George H 

Do....* 


do 

do 


575 25 
828 80 
363 95 
31 80 
31 80 
389 00 

1.379 75 
153 65 

87 50 
1, 130 10 

14 53 

87 50 

180 00 

146 30 

500 

230 15 

76 78 
325 68 

95 53 
65 00 

6 00 

890 52 

13 50 

449 80 

87 84 

59 37 

72 00 

201 60 

156 30 

141 90 

1,665 50 

23 15 

96 00 
220 00 

96 20 

1.380 00 
4,710 73 
2,787 90 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


."do 

do 




Do 




Do 


do 




Do 


do 




Do. 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




JU> 


do 




Do 


do 

do 




Do 




Do 

Do 

Do 


do 

do 

do 

do 




Do *. 




Do 


do 




Do 


do 




Do 


do 

do 

do 




Do 




Do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Do 


do 




Goff. George P 

Griffith*, J.W 

Do 


..do 




For labor in building United 
States ship Enterprise. 

For extras in building Unit- 
ed States ship Enterprise 

First, second, and third pay- 
ments on account United 
States ship Amphitrite. 

Fourth, fifth, sixth, andsev* 
enth payments on account 
United States ship Am- 
phitrite. 

Eighth, ninth, and tenth 
payments on account 
United States ship Am- 
phitrite. 

Beaervation due on account 
United States ahip Am- 
phitrite (bill not made 
out yet). 


1,612 00 
3,519 15 




Harlan & Hollings- 
warth Company. 

Do 

Do 

Do 


46,500 00 
62,000 00 

37,200 00 

9,300 00 
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Indebtedness of Bureau of Construction and ifepair— Continued. 



Ouncral object. 



Construction n W Rcr 
pair, 1876-77. 

Harlan & Hollings- 
worth Company. 



Do. 

Do. 
Do. 



Hatch &Co 

Do 

Do 

Do 

Do 

Hatch, Loud & Co . 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 



Data of UHl. 



Jewett, E.H 

Knowltoc, J. L . 
Do 



Lindsay, A. H.. 
Man ton, Job. L . 
McKay, Donald. 



Do. 
Do. 



1877, Fen. 28 
1877, Fob. 28 

1876, Dec. 20 

1877, Jan. 19 

lP76.Sept.12 
1876, Sept. 22 
1*76, Sept. 11 
1876, Deo. 22 
1876, Deo. 22 
1876, Sept. 22 
1876, Sept. 11 
1876, Oct. 10 
1876, Dec. 22 
1876, Dec. 26 

1876, Dec. 26 

1877, Jan. 31 
1877, Jan. »l 
1H77, Jan. 31 
1877, Jan. 31 
1877, Mar. 3 
1877, Mar. 3 
1877, Mar. 3 

1877, Jan. 6 
1876, Oct. 5 

1876, Sept. 21 

1877, Jan. 20 
1877, Feb. I 
1877, Feb. 20 

1877, Feb. 20 

1877, Feb. 20 



Detailed object* of expendi- 
ture, and ex]i lunations* 



McKay, Nathaniel... 1877, Feb. 9 



McCu.llou.gb, A. A... 

Do...! 

Do 



New Jersey Naviga- 
tion Company. 
Do 



Place, George 

Phelps Manufactur- 
ing Company. 
Rowland, T. tf 



Do. 



New materials on account 
United States ship Am- 
phitrite. 

Balance due on account 
United States ship Ran- 
ger. 

Extra work on account Uni- 
ted State* ship Ranger. 

Timber -head for account 
United States ship Jason. 



Timber 

do 

do 

do 

do 

do 



do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do 

do. 

do. 

do. 



Raymond, C. H . 
Rider & Cotton . 
Roach John .... 



Do. 
Do. 



1876, Aug. 26 
1876, Dec. 16 
1876, Dec. 23 

1876. Mar. 16 

1876, Apr. 18 

1877, Feb. 13 
1877, Feb. 1 

1876, Dec. 6 

1877, Mar. 15 



1 1876, Dec. 29 

| 1877, Mar. 12 

1876, Aug. 16 



| 18J7, Apr. 13 
1376, .A ug. If, 



do. 

Tools .. 
do. 



jili! 



•24, 889 87 

50,000 00 

2, 842 94 
31 00 



ifil 

H 



7,015 66 
2,323 71 
7,184 97 
1, 905 88 
2,604 00 
2,623 53 
4. 728 95 
7, 415 48 
3,100 00 
11, 100 00 
5,400 00 
7,020 00 
8,010 00 
3,465 00 
4,005 00 
4, 165 24 
2,550 00 
6, 576 97 



•232,763 81 




W, I/ 

% 150 00 



Timber 

Steam windlass 

Balance due on account of 

United States ship Adams. 
Extra work due on account I 

United States ship Adams. ' 
Extra work due on account 

United States ship Essex. 

Extra work due on account { 
United States ship Phlox. I 

Timber ! 

do 

, do 



Charter of United States 

ship Burlington. 
, do 



Machinery . 
Sundries . . . 



Insurance of United States 

ship Catskill. 
Turret lifts of United States 

ship Monadnock. 



Coal 

Sundries 

Tenth payment on account 
of United States ship Pu- 
ritan, in frame. 

Tenth payment on account 
of United States ship Pu- 
ritan, continuing work. 

Rj»«ervation on accoont of 
United State* *>bip Puri- 



tan. 



796 18 
5, 865 66 
2, 196 83 



994 03 
3,2*1 00 
2, 427 84 I 



3,000 00 ; 
1, 009 00 ' 



8,000 00 
3,000 00 



91, 194 39 
5, 084 40 



4,300 00 
7, 830 51 
5,900 00 



8, 858 67 
4, 400 00 



6,702 87 



4.000 00 
. 23,710 00 , 
334 60 



12, 400 00 

i 
16, 560 00 

I 
31.000 00 ' 



11,000 
3, 451 

184 



00 | 
50 I 
77 



Digitized by 



Google 



REPORT OP THE SECRETARY OF THE NAVY. 



279 



Indebtedness of Bureau of Construction and Repair — Continued. 



General object. 



and 22s- 



Construction and 
pair, I876-T7. 



Roach, John . 



Do. 

Do. 



Do. 
Do. 
Do. 
Do. 
Do. 



Savage, Joa.L 

Santos, M. A. &, C. A 
Do 



Steele, W.F. 



Stevens, S. A., & Co 
Smith, F. A 

Do 

Do 



Tricksy, John., 

Do 

Do 

Do 

Do 

Do 

Do 



Tatbem Bros 

Taylor, Elliot*. Co.. 

Torrey.W.A 

Vanderbilt,H.8.. 

Do 

Do 

Do 



White, E. V., & Co. 

Do 

Do 

Do 

Do 

Do 



Date of bill. 



Detailed objects of expend!* 
tin e, and explanations. 



White, W 

Wood & Dialogue. . . 7 



Do. 
Do. 



Do. 



Walton Bros 

Doe on account of 
payrolls. 



Do. 



Reservation on account of 
United States ship Puri- 
tan. 

Catting np the old Puritan. 

Firstpayment on acooant 
of United States ship Mi- 
antonomoh. 

Second payment on account 
of United States ship Mi- 
antonomoh. 

Third payment on account 
of United States ship Mi- 
antonomoh. 

Fourth payment on account 
of United States ship Mi- 
an tonomoh. 

Fifth payment on account 
of United States ship Mi- 
antonomoh. 

Sixth payment on account 
of United States ship Mi- 

* antonomoh. 

White-oak knees 

Sundries 

do 



1877, Mar. 3 



1877, Apr. 13 
1876, Nov. 10 



1876, Not. 10 
1876, Nov. 10 

1876, Dec. 7 

1877, Feb. 9 
1877, Feb. 9 



1876, Dec 16 

1877, Jan. 17 
1877, Feb. 2 



1876, Oct. 5 Balance due for plumbing, 
I United States ship Quin- 
nebftug. 

1876, Dec. 2fi | Sundries 

1877,Mar. I 1 Live-oak timber 

18T7.Mar. 1 ' do 

1877, Mar. 1 , do 



1877, Mar. 29 
1877, Feb. 27 
1877, Feb. 27 
1876, Nov. 25 
1876, Nov. 16 
1876. Nov. 24 
1876, Deo. 7 

1876, Oct 5 

1877, Jan. 27 
1877, Mar. 9 

1876, Nov. 27 

1877, Feb. 21 
1877, Feb. 21 
1877, Feb. 21 

1876, Aug. 18 
1876, Dec 19 

1876, Dec 12 

1877, Jan. 26 
1877, Jan. 26 
1877, Jan. 30 

1877, Mar. 27 
1876, Sept. 23 

1876, Sept 25 

1876, Oct. 14 

1877, Jan. 6 
1877, Mar. 2 



Timber. 

do.. 

do.. 

do.. 

do!., 

, do.. 

do.. 



Sundries . 

do... 

do... 

Timber .. 

do... 

do... 



Mist 



#4,^64 77 



6,000 00 
31,365 00 



31,365 00 



31,365 00 



31,365 00 



31,365 00 



31,365 00 



65 00 
90 00 



13,411 

2,037 
38,381 

" 249 

967 

520 
1,874 

349 
2,752 

766 



do... 

Sundries . 

do... 

do... 

> do... 

do... 

do... 



2,752 
6,489 
2,489 
2,478 



Timber 

Repairs done to the United 
8tates ship Mayflower, 
.do. 



Repairs done to the United 

States ship Constitution. 

, do 



Sundries 

At the navy-vard. Porta- 
mouth, for the month of 
February, 1876. 

At the navy-yard, Ports- 
mouth, for the month of 
March, 1876. 



4,781 56 

5,532 95 
5,000 00 

5,000 00 



2,002 28 



1,972 42 




1258,614 77 
268 00 



155 00 
3,400 00 



131 69 



53,830 75 



7,481 02 
128 43 
69 97 
76 00 



14,209 51 



351 78 
18,389 10 



20,314 51 
18 00 



PR 
1215 

s3g§S 
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Indebtedness of Bureau of Construction and Repair — Continued. * 



General object. 



Date of bill. 



Construction and Re- 
pair, 1876-'77. 

Dae on account of 
pay-rolls. 



Do. 
Do. 
Do. 



Burgess, Phlneas 
Cramp, W., A Sons . . 
Roach, John 

Providence S team- 
Engine Company. 

A.M. Ingersoll 

American Windlass 
Company. 

"W. B. Beamy, agent . . 

Do 

J. K. Frothlngham . . , 
Seyfert, McManus & 
T.F.Rowland 

Do 

John Roach 

Wood & Dialogue (J. 
H. Dialogue). 
Do-.... 

Nathaniel McKay. . . . 



1875, Oct 2 

1875, Apr. 5 

1876, Sept 29 



1876, Oct 25 

1876, Oct 25 

1877, Jan. 25 
1877, Feb. 24 



1874, July • 
1874, July • 

1874, • 

_ _ # 

1875, • 

1875, - 

1876, Feb. • 

1877, Jan. • 

1877, Jan. • 
1875, - 



Detailed objects of expendi- 
ture, and explanations. 



At the navy-yard, Ports- 
mouth, for tne month pt 
April, 1876. 

At the navy-yard, New 
York, for the month of 
February, 1876. 

At the navy-yard, New 
York, for tne month of 
March, 1876. 

At the navy-yard. League 
Island, for the month of 
March, 1876. 

Due/or work on donblertur- 
reted monitor* under agree- 
ment* of— 

On account of United States 

ship Monadnook. 
On account of United States 

ship Terror. 
On account of United States 

ship Miantonomoh. 

Claim* known to exi*t under 
order* from the bureau. 

One steam windlass 

One steam steering-machine 

Ten life-boats 

One Bteam windlass 

Claim* presented but unad- 
justed, on file in bureau. 

Use of boat-davits on Le- 
high. 

Use of boat-davits on Ca- 
nonicus. 

Metallic packing on In- 
trepid. 

Iron delivered at League 
Island. 

Loading frame of Monad- 
nock. 

Riveting frame of Monad- 
nock. 

Extras on account of Ranger 

Deck-house on Constitution 

Extra labor on Constitution 

Removing materials from 
Philadelphia to League 
Island, expenses incurred 
by delay. 



•3.3 3 

fill! 



•1, 605 74 



14,254 56 
6,928 70 



5,800 00 

7,300 00 
15, 000 00, 
6,200 00 



200 00 

200 00 

1,250 00 

29,674 92 

1,386 48 

1,512 48 

250 00 
1,000 00 

3,948 55 



iiij 

Sglg 

ggta 



$5,581 44 



21,183 26 
1,185 06 



41,211 00 
55,800 00 
160, 310 00 



257, 321 00 



34,300 00 



39,422 43 
2,500 00 



41,922 43 



«•&« tc 

o a 

nm 



$1,426,228 ia 



I 
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Estimates of appropriations required for the service of ike fiscal year ending June 30, 1879, 
by the Bureau of Construction and Repair, 



Detailed objects of expenditure, and explanations. 







Chief clerk, per act of March 3, 18T7 (19 Stats, at L., p. 312 ; R. S., p. 69, sec. 416) 
Draughtsman, peractof March 3, 1877 (19 Stats, at L.,?. 319; R. S. f p. 69, sec. 416) 
One clerk of class four, per act of March 3, 1877 (19 Stats, at L., p. 313) . . . 
One clerk of class three, per act of March 3, 1677 (19 Stats, at L., p. 312) . . . 
One clerk of class two, per act of March 3, 1877 (19 Stats, at L., p. 312). . . 

One messenger, per aot of March 3. 1877 (19 Stats, at L., p. 312) , 

One laborer, per act of March 3, 18*7 (19 Stats, at L., p. 312) 



* 



600 00 

800 00 

1,800 00 

1.600 00 

1, 400* 00 

840 00 

720 00 



One clerk of class three (submitted) 

One clerk of class two (submitted) 

One assistant draughtsman (submitted) — 
Increase of pay of chief clerk (submitted) . 



9,960 00 


$9, 960 00 


1.600 00 
1,400 00 






1,600 00 
200 00 











4,800 00 ' 



800 00 



400 00 



CONTINGENT. % 

Stationery and miscellaneous items (appropriated, vol. 19, p. 162) 

C0K8TKUCT10N AMD REPAIR OP VESSELS. 

Preservation of vessels on the stocks and in ordinary ; purchase of materials 
and stores of all kinds ; labor in navy-yards and on foreign stations ; preser- % * , 

virion of material ; purchase of tools ; wear, tear, and repair of vessels afloat, 
and for general care and protection of the Navy in the line of construction 
and repair; incidental expenses, namely, advertising and foreign postage, 
(appropriated, J9 Stats, at L., p. 389) 2,250,000 00 * 1,750,000 00 

. CIVIL ESTABLISHMENT. 

At the navy.yard, Kittery, Me. : 

One clerk to naval constructor 

One clerk of store-houses 

One draughtsman 

Three writers, each at $1,000 per annum 



At the riavy-yard, Boston, Mass. : 

One clerk to naval constructor 

One clerk of store-houses 

One draughtsman 

Four writers, each at 91,000 per annum. 



At the navy-yard, Brooklyn, N. Y. : 

One clerk to naval constructor 

One clerk of store-houses 

One draughtsman 

Four writers, each at $1,000 per annum . 



At the navy yard. League Island, Pa. : 

One clerk to naval constructor 

One clerk of store-bouses 

One draughtsman .. 

Three writers, each at $1,000 per annum 



At the navy-yard, Washington, D. C. : 

One clerk to naval constructor 

One clerk of store-houses 

One draughtsman 

Three writers, each at $1,000 per annum 



1,400 00 
1,300 00 
1,600 00 
3,000 00 












7,300 00 






1,400 00 
1,300 00 
1,600 00 
4,000 00 












8.300 00 






1,400 00 
1.300 00 
1.600 00 
4,000 00 












8,300 00 






1,400 00 
1,300 00 
1,600 00 
3,000 00 












7,300 00 






1,400 00 




1,300 00 
1 600 00 






i 000 00 






7 300 00 
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Estimates of appropriations required for the service of the fiscal year ending June 30 

1879, fo. — Continued. 



Detailed object* of expenditure 


. and explanations. 


Estimated amount 
which will be 
required for each 
detailed object of 
expenditure. 


Amount appropri- 
ated for the cur 
rent fiscal yeai 
ending June 30 
1878. 


Civil Ebtabushmekt- 

At the nary-yard, Norfolk, Va>: 
'One clerk u» naval constructor 


Continued. 


11,400 00 
1,300 00 
1,600 00 
3,000 00 




■One clerk of store-houses.... 




One draughtsman 
















7.300 00 








At the navy.yard, Pensaoola, Fl*. : 
One writer 


1,000 00 










At the navy-yard, Mare Island, Cab : 
One cl«*rk to naval constructor .............. 


1,400 00 
1.300 00 
1.600 00 
3,000 00 




One clerk of store-houses 




One draughtsman • 
















7,300 00 










Offers to furnish material for the Navy under the advertisement of the 
Bureau of Construction and Repair, of August 21, 1877, at the navy- 
yard, Portsmouth, N. JET. 



Class No. 4. White-oak plank: 




Class No. 18. Black Walmft, 
&c: 




Elisha H. Jewett 


"$600 00 




James & Abbott 


640 00 


Elisha It. Jewett 


•$540 00 


A. A. McCullough 


650 00 


A. A. McCullough 


736 00 


S.C. Carll 


700 00 


B.C. CarU 


860 00 


George T. Wallace 


800 00 


James & Abbott 


891 00 






George C. Ludlam 


1,260 00 


Class No. 13. Whito-pine 








plauk, boards : 




Class No. 25. Lignum-vitse : 




James & Abbott 


•697 50 


David Babcock & Co ... . 


"148 50 


Elisba H. Jewett 


700 00 


H. Lissberger 


153 00 


A. A. McCullough 


850 00 


Elisha H. Jewett 


195 00 


George A. Hammond 

S. C. Carll 


875 00 
1,500 00 


J. H. Walker 


198 00 


.8. C. CarU 


210 00 






George D. Putnam & Co. 


SM5 00 


Class No. 15. White ash: 




Class No. 32. Wrought iron, 




A. A. McCnllongh 


•568 50 


round and square : 




George C. Lad lam 

Elisha H. Jewett 

S. C. Carll 


585 00 
650 00 
675 00 
699 00 
897 00 


H. Lissberger..... 

J.H.Walker 

Bellah, Quigley & Co 

George D. Putnam & Co. 
S. C. Carll 


•35 00 
47 50 


James & Abbott 

George A. Hammond 


60 00 
60 00 
70 00 


Class No. 16. White-ash oars: 










Class No. 33. Wrought iron, 




DeGrauw, Aymar <fc Co. . . 


•82 94 


flat: 




George D. Putnam & Co. 


86 71 


H. Lissberger 


•67 00 


Fred'k A. Southmayd .... 


96 13 


J. H. Walker 


97 00 


J. H. Walker 


103 67 


Bellah, Quigley & Co 

George D.Putnam & Co. 


106 50 
121 50 


David Babcock & Co 


109 33 


• S. C. Carll 


132 80 


S.C. Carll 


140 00 
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•355 30 


398 10 


402 00 


410 65 


471 25 



Class No. 35. Steel: 

H. Lissberger *$79 69 

James D. Rowland 81 25 

J. H. Walker 84 38 

Midvale Steel Works .... 85 93 

Bellah, Quigley & Co. . . 96 87 

George D. Putnam & Co. 100 00 

S. C. Carll 118 00 

Class No. 39. Iron out nails : 

H. Lissberger 

Bellab, QnTgley & Co... 

J.H.Walker 

Noblit, Brown, Noblit& 

Co 

S. C. Carll 

Class No. 4*2. Lead, pipe, 
sheet: 

H. Lissberger -807 30 | 

Kobert Leitoh <&. Sons. .. 897 00 , 

Bellah, Quigley & Co . .. 979 80 . 

J.H.Walker 946 25 

George D. Putnam & Co. 995 00 I 

David Babcock & Co 995 50 , 

8. C. Carll 1,173 00 

James D. Rowland 1, 173 00 

Class No. 44. Tin : 

H. Lissberger M.447 50 

8. C. Carll 1,591 50 I 

David Babcock & Co ... . 1, 647 00 

George D. Putnam & Co. 1, 656 00 | 

Bellah, Quigley & Co .. . 1,716 00 ' 

.J.H.Walker 1,729 32 ' 

James D. Rowland 1,860 00 

Class No. 4?. Locks, hinges, 
&c.: 

H. Lissberger "491 75 

J. H.Walker 579 30 

J. W. GaskiU &, Sons.... 894 58 

Dell Noblit, jr 1,270 14 

S. C. Carll 1,329 80 

Class No. 49. Screws : 

George D. Putnam <fc Co. "212 00 

Dell Noblit, Jr 214 72 

H. Lissberger 218 08 

J.H.Walker 238 34 

J. W. GaskiU & 8ons.... 245 92 

Bellah, Quigley & Co. . . . 252 68 

S.C. Carll 445 94 

Class No. 50. Files: 

J. H.Walker 228 67 

Joiwpli J. Walton 252 01 

C.H.Wight 272 84 

H. Lissberger 281 45 

Deli Noblit, jr art) SW 

J. W. Gaskill &, Sons.... 314 21 

George D. Putnam & Co . 3 17 13 

Bellah, Quigley &, Co . . . 317 65 

S.C. Carll 669 60 | 



Class No. 52. Tools for ship's 
stores: 

H. Lissberger 

J.H.Walker 

S. C. Carll 



Tools for yard 



Class No. 53. 
use: 



H. Lissberger 

George D. Putnam & Co. 

J. H. Walker 

S.C. Carll 

Class No. 54. Hardware : 



H. Lissberger 

J.H.Walker. 

George D. Putnam & Co. 
S. C. Carll 



Class No. 56. White lead: 

H. Lissberger 

Bellah, Quigley & Co.... 

Thomas S. Harrison 

C. T. Raynolds &Co 

U.S. White Lead. Co.... 
George D. Putnam 6c Co. 

Joseph J. Walton 

J. H. Walker 

J.H.Baker 

S. C. Carll 

David Babcock &, Co.... 

Class No. 57. Zinc paints. 

C. T. Raynolds & Co.... 

H. Lmsberger 

U. S. White Lead Co 

Joseph J. Walton 

George D. Putnam &. Co. 

J. H.Walker 

Bellah, Quiglev & Co.... 

David Babcock <&Co 

C. A. Burgess 

S.C. Carll 

J.H.Baker 

Class No. 58. Colored paints : 

Thomas S. Harrisou 

J.H.Walker 

C. T. Raynolds & Co 

J.H.Baker 

Joseph J. Walton 

Bellah, Quigley & Co... 
George D. Putnam & Co. 
U. S. White Lead Co .... 
David Babcock & Co.. .. 

H. Lissberger 

C. A. Burg 
S.C. Carll 



Class No. 60. Tarnish, &c. : 

H. Lissberger .....' 

C. T. Raynolds <t Co 

U.S. White Lead Co 

J.H.Walker 

David Babcock & Co 

George D. Putnam 6l Co. 

A. W. Pratt & Co 

S.C. Carll 

C. A. Burgess 



30 
303 08 
752 48 



# 214 15 

773 18 

H37 60 

1, 171 15 



•622 46 

759 40 

859 90 

1, 173 25 



•501 00 
548 75 
551 10 
557 50 
565 00 
573 00 
580 00 
585 00 
592 50 
685 00 
687 50 



•110 00 
120 00 
130 00 
130 00 
138 00 
140 00 
140 00 
155 00 
170 00 
170 0t> 
190 CO 



M J 00 
45 35 
47 45 
51 00 
54 25 

60 00 

61 80 
VA 80 
73 50 
81 85 

m 25 

147 25 



•490 50 
497 00 
508 00 
513 00 
536 00 
539 50 
549 50 
02:1*00 
631 50 
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Class No. 63. 
oil: 



Sperm and lard 



George D. Putnam & Co. 

H. Lissberger 

David Babcook & Co 

U. 8. White Lead Co .. .. 

J.H. Walker, 

C. A. Burgess 

S.C.CarU 

Class No. 66. Glass: 

E. F. Holbrook & Bros.. . 

J.H.Walker 

U. S. White Lead Co 

George D. Putnam & Co. 

S.CCarll 

C. A. Burgess 

Class No. 69. Brushes : 

H. Lissberger 

J. H. Walker 

George D. Putnam & Co. 
U. 8. White Lead Co .. .. 

C. A. Burgess 

S.C.CarlT 



Class No. 70. Dry goods : 

J.H. Walker 

H. Lissberger 

Noblit, Brown, Noblit & 

Co 

S.C.Carll 

Class No. 7L Stationery : 



Willis G. Myers 

William H. Dempsey . 
W.B.Buzzell&Son.. 



Class No. 73. Ship-chandlery : 

H. Lissberger 

George D. Putnam & Co. 

S.C.Carll 

J.H.Walker 



•$828 00 
852 00 
864 00 
870 00 
948 00 
960 00 
990 00 



•285 50 
299 00 
S14 00 
335 00 
439 00 
537 00 



•230 50 
240 25 
294 25 
355 30 
384 50 
564 50 



•410 76 
430 49 

484 90 

587 10 



•287 70 
302 75 
331 25 



•179 50 
244 50 
257 25 
266 00 



Class No. 74. Acids: 



H.Lis8berger 

U.S.White Lead Co.... 

J.H.Walker 

George D. Putnam & Co. 
S.C.Carll 



Class No. 77. Belting, &c. : 

Stephen Ballard & Co. .. 
George D. Putnam & Co. 

J.H.Walker 

H. Lissberger 

William A. Tony & Co.. 
S.C.Carll 



Class No. 78. Leather : 

Stephen Ballard & Co. .. 

H. Lissberger 

George D. Putnam & Co. 

J.H. Walker 

S.C.Carll 



Class No. 85. Anthracite coal : 

David Babcook &Co.... 

John Street & Co 

C.E.Walker & Co 

William K. Clampffer, jr. 

Samuel G. French 

George D. Putnam & Co. 

Class No. 87. Bituminousooal: 

David Babcock & Co 

Johnson Bros 

Samuel G. French 

John Street <fc Co 

C.E. Walker & Co 

George D. Putnam & Co. 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 

H. A. Goldsborough, Chief Clerk. 

Thomas J. Lasier, Clerk. 

Navy Deppartmbnt, 

Birkau of Construction and Repair, September 25, 1877. 



•$90 00 
140 00 
170 00 
180 00 
480 00 



•223 57 
223 80 
245 30 
263 00 
266 95 
495 00 



*90 00 

97 50 

97 50 

103 50 

135 00 



•2,418 00 
2, 610 00 
2,640 00 
2,664 00 
2,844 00 
3,360 00 



•2,440 00 
2, 445 00 
2,445 00 
2,625 00 
2,650 00 
3, 500 00 



Offer to furnish material for the Nary under the advertisement of the Bureau of Construction 
and Repair of August 21, 1877, at the nary-yard, Boston, Mass. 



Class No. 13. White-pine plank 

Geo. D. Putnam & Co.. . 

A. A. McCullough 

James & Abbott 

John F. Quigley 

Watson & Pittinger 

John Trickey . . . . . • ..... 


, boards : 

**2,791 00 
3,062 50 
3,085 00 
3, 195 00 
3,350 00 
3,375 00 
3,385 00 
4,250 00 
4,950 00 


Class No. 15. White ash, elm, 
beech : 

Geo. D. Putnam &, Co.. . 

A. A. McCullough 

Geo. C. Ludlam 

Elisha H. Jewett 

John Trickey...... 


•$312 00 
360 00 
360 00 
400 00 
400 00 


Geo. C. Ludlam 

Elisha H. Je wett 

, S'. C. Carli 


James & Abbott 

Watson & Pittinger 

S.C.Carll 


432 00 
440 00 
480 00 








*Acc 


«pted. 
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Class No. 16. White-ash oars : 

Geo. D. Putnam & Co.. . 
DeGrawn, Aymar & Co. 

J. H.Walker 

David Babeook & Co 

Fred'k A. Southmayd... 
S.C.Carll 

Class No. 18. Black walnut, 
&c. : 

Elisha H. Jewett 

A. A. McCullough 

James <&, Abbots 

John Trickey 

Geo. D. Putnam <fc Co.. . 

8. C.Carll 

Watson Sl Pittinger.... 

John F. Qaigley 

Geo. C. Ludlam 



*$147 00 
165 00 
180 00 
187 50 
191 25 
270 00 



•1,680 00 
2,305 00 
2,380 00 
2,394 00 
2,460 00 
2,505 00 
2,585 00 
2,590 00 
2,730 00 



Class No. 25. Lignumvitse : 

H. Lissberger.... 

Geo. D. Putnam & Co.. 

Elisha H. Jewett 

J.H.Walker 

John Trickey 

David Baboock <&, Co.. . 
8.C. Carll 



Class No. 35. Steel: 

Geo. D. Pntnam & Co.. . 
David Babcock & Co... 

J. H. Walker 

H. Lissberger 

James D. Rowland 

Mid vale Steel Works 

J. A. Caldwell J.. 

Henry B. Jackson 

Bellab, Quigley 6c Co... 

Geo. Dunbar & Co 

S.C. Carll 



Class No. 38. Iron wrougbt- 
nails: 

J. A. Caldwell 

J.H. Walker 

Noblit, Brown, Noblit & 

Co 

8. C.Carll 

H. Lissberger 

Bellab, Quigley <&Co.... 

Class No. 39. Iron out nails : 

Geo. D. Putnam & Co 

H. Lissberger 

J. H. Walker 

J. A. Caldwell 

Bellah, Quigley 6c Co... 
Noblit, Brown, Noblit A, 

Co 

8. C.Carll 

Class No. 42. Lead, pipe, 
sheet : 



•13 80 | 

14 70 

15 00 
18 00 
42 00 
66 00 



H. Lissberger 

Robt. Leitch & Sous.. 

J. H.Walker 

Geo. D. Pntnam A, Co. 



•158 50 
159 00 

171 25 

172 00 
177 00 

192 00 
217 50 



•5£5 00 
650 00 
658 75 
666 25 



David Babcock 6l Co.. 
BeUah, Quigley & Co.. 
George Dunbar & Co.. 

J. A. Caldwell 

James D. Rowland 

S. C.Carll 



Class No. 48. 
&c : 



Locks, hinges. 



H. Lissberger 

J.H.Walker 

George D. Putnam & Co. 

S.C. Carll 

J. W. Gaskill 6c Sons.... 

J. A. Caldwell 

Dell Noblit, jr 



I 

•504 00 I 
516 00 | 
540 00 ! 

544 00 ' 

545 00 ! 

549 00 

550 00 ' 

I 

•1,154 15 
1, 175 75 I 
1, 179 50 
1,265 87 
1,280 50 
1,354 37 
1,428 25 
1,428 25 
1,526 75 
1,526 75 
1.773 00 



Class No. 49. Screws : 

George D. Putnam & Co . 

H. Lissberger 

J.H.Walker 

J. W. GaskilldtSons.... 

J.A.Caldwell 

Bellah, Quigley & Co ... . 

Dell Noblit, Jr 

George Dunbar & Co ... . 
S.C.Carll 



Class No. 50. Files : 



J.H.Walker 

George D. Putnam 6c Co. 

H. Lissberger 

C.H.Wight 

Dell Noblit, jr 

J. W. Gaskifi&Sons.... 

Joseph J. Walton 

Bellah, Quigley 6c Co. . . . 
George Dunbar & Co.... 

Isaac M. Walton 

S.C.Carll 

J.A.Caldwell 

Class No. 52. Tools for ship 
stores : 



H. Lissberger 

S.C.Carll 

J.H.Walker 

George D. Pntuara 6c Co. 
J.A.Caldwell 



$690 00 


700 00 


750 00 


750 00 


800 00 


800 00 


•334 35 


500 82 


510 20 


768 80 


750 77 


944 50 


1,395 15 


•463 90 


516 40 


540 40 


542 30 


544 53 


558 45 


632 39 


671 55 


685 00 


•215 35 


218 10 


257 65 


259 05 


275 90 


286 15 


286 85 


299 40 


326 40 


350 00 


400 50 


435 15 


•233 60 


399 40 


416 94 


439 72 


548 52 



Class No. 53. Tools for yard 
use: 

H. Lissberger # 2,990 25 

George D. Putnam & Co. 3, 311 20 

J. H. Walker 3,794 17 

J. A. Caldwell 3,826 60 

George Dunbar & Co 4, 034 23 

8. C.Carll 4,311 90 



Class No. 54. Hardware : 

J.H.Walker 

H. Lissberger 

George D. Putnam 6c Co. 

J. A. Caldwell 

S.C. Carll 



•433 77 
436 13 
444) 20 
556 21 
944 86 



'Aocepted. 
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Class No. 56. White lead : 

H. Lissberger *$1,065 00 

J.H.Walker 1,087 50 

Thomas S. Harrison 1, 122 00 

Ballab, Quigley & Co ... . 1, 125 00 

George D. Putnam & Co . 1, 125 00 

U.S. White Lead Co 1, 140 00 

C. T. Raynoids & Co ... . 1, 162 50 

J. H. Baker 1,200 00 

J.A.Caldwell 1,275 00 

David Babcock & Co ... . 1, 275 00 

8. C.Carll 1,350 00 

George Dunbar & Co 1, 425 00 

Class No. 58. Colored paints : 

George D. Putnam & Co. *240 50 

Thomas S. Harrison 243 90 

J.H.Baker 258 00 

J.H.Walker 263 13 

H. Lissberger 265 50 

C. T. Raynoids & Co.... 268 75 

U. S. WhiteLead Co .. .. 272 00 

David Babcock <fc Co.... 295 00 

C. A. Burgess 302 12 

Bellah, Quigley & Co.... 303 00 

George Dunbar & Co ... . 328 62 

J. A. Caldwell 333 00 

S. C. Carll 363 00 

Class No. 59. Linseed oil :t 

J.A.Caldwell 1,375 00 

George D. Putnam & Co. *1, 375 00 

H. Lissberger 1,450 00 

David Babcock & Co.... 1,475 00 

J. H. Walker 1,487 50 

U.S. White Lead Co 1,500 00 

C. T. Raynoids &, Co.... 1,500 00 

C. S. Wertsner 1,575 00 

S. C. Carll 1,575 00 

Bellah, Quigley <fe Co . . . . 1 , 625 00 

Class No. 60. Varnish, &o. : 

George D. Putnam & Co. *1, 025 00 

J.H.Walker 1,028 00 

C. T. Raynoids <fe Co.... 1, 040 00 

U.S. White Lead Co 1,055 00 

A. W.Pratt & Co 1,072 00 

J. A. Caldwell 1,080 00 

David Babcock & Co ... . 1, 120 00 

Bellah, Quigley & Co.... 1,120 00 

C. A. Burgess 1,145 00 

H. Lissberger 1,146 00 

C.S. Wertsner 1,325 00 

S. C.Carll 1,650 00 



ClaesNo.63. Sperm and lard- 
oil: 

Geo. D. Putnam & Co... 
U. S. White Lead Co.... 

J. A. Caldwell 

David Babcock & Co.... 

H. Lissberger 

J. H. Walker 

C. A. Burgess 

8.C.Carr 

- Accepted. 



•516 00 
560 00 
560 00 
564 00 
576 00 
620 00 
640 00 
640 00 



Class No. 64. Tallow, soap : 

Geo. D. Putnam & Co. . . # $134 0O 

J. H. Walker 141 5<> 

H. Lissberger *.. 150 0O 

David Babcock & Co.... 150 00 

Geo. Dunbar & Co 161 25 

J. A. Caldwell 163 75 

8. C. Carll 172 0O 

Class No. 63. Glass: 

Geo. D. Putnam & Co.. . M93 31 

E. F. Holbrook & Bros.. 205 68 

J. H. Walker 211 22 

Bellah, Quigley & Co.. . 212 79- 

U. S. White Lead Co.... 229 70 

C. 8. Wertsner 263 71 

J. A. Caldwell 284 63 

H. Lissberger 354 75 

S. C.Carll 366 89 

C. A. Burgess 390 23 

Class No. 69. Brushes : 

Geo. D. Putnam & Co.. . *517 75 

J. H. Walker 517 80 

H. Lissberger 606 75 

C. S. Wertsner 723 60 

J. A. Caldwell 869 06 

U. S. White Lead Co.... 882 50 

Geo. Dunbar & Co 1,028 6& 

J. H. Baker 1,069 80 

S. C. Carll 1,099 50 

Class No. 70. Dry goods : 

J.H. Walker M88 30 

Geo. Dunbar & Co 533 37 

S. C. Carll 624 25* 

Noblit, Brown, Noblit & 

Co 666 45 

J. A. Caldwell 857 30 

Class No. 1. Stationery : 

William H. Dempsey.... *353 22 

J. A. Cfaldwell 428 09 

Class No. 73. Ship-oh&ndlery: 

J. A. Caldwell # 383 50 

George D. Putnam & Co. 433 75 

J.H. Walker 452 00 

H. Lissberger 475 50 

George Dunbar & Co.... 556 0O 

Class No. 74. Acids: 

H. Lissberger M0 00 

J. A. Caldwell 42 50 

U. S. White Lead Co.... 50 0O 

George D. Putnam & Co. 60 0O 

J. H. Walker 65 00 

8. C.Carll 200 00 

Class No. 75. Rosin, pitch, 

H. Lissberger '87 GO 

J. A. Caldwell 137 50 

J.H. Walker 147 60 

8. C. Carll 150 00 

George D. Putnam & Co. 162 50 

I t Decided by lot. ^QOgle 
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Class No. 77. Belting, pack- 
ing : 

J. A. Caldwell...-: # $2,263 94 

George D. Putnam & Co. 2, 425 34 

J.H.Walker 2,472 32 

H. Liasberger 2,537 93 

Stephen Ballard & Co. . . 2, 775 42 

George Dunbar & Co 2, 887 02 

William A. Torry & Co. . 2, 914 93 

Isaac M. Walton 3, 185 14 

8. C. Cavil 4,069 87 

Class No. 78. Leather : 

J.H.Walker # 10 80 

J. A. Caldwell 14 25 

George Dunbar & Co 14 25 



H. Liasberger 

S. C.Carll 

J. H. Baker 

Class No. 85. Anthracite 
coal: 

David Babcock & Co.... 

John Street & Co 

William K. Clampffer, jr. 

Samnel G. French 

George D. Putnam & Co. 

Class No. 88. Charcoal, coke : 

David Babcock &Co 

George D. Putnam & Co. 
J.H.Walker 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 

H. A. Goldsbokough. Chief Cleric. 

Thomas J. Lasizr, Clerk. 
Navy Department, 

Bureau op Construction and Repair, September 25, 1«7. 



$15 75- 
21 00 

36 60- 



♦2,418 00 
2,550 00 
2, 574 00 
2,664 00 
2,e20 00 



ni7 00* 
132 00 
144 00* 



Offer to furnish material for the Navg, under the advertisement of the Bureau of Conebuction* 
and Repair } of August 21, 1877, at the navy yard, Xew York. 



Class No. 9. Yellow-pine 
mast-timber : 



8. C.Carll 

William White 

A. A. McCullough .. . 
Watson & Pittinger. 
James &, Abbott .... 
George T.Wallace.. 



Class No. 16. White-ash oars : 

George H. Creed 

DeGrawn, Aymer &, Co.. 

J.H.Walker 

David Babcock & Co 

Frederick A. Southmayd. 

S. C.Carll 

Robert J. Neeley 

Watson & Pittinger 



Class No. 22. Cypress, cedar : 



Watson Sl Pittinger. 
James & Abbott .... 
George T. Wallace .. 
A. A. McCuJloagh ... 
Robert J. Neeley.... 
8. C.Carll 



Class No. 23. Black spruce: 

J. W. Ga»kill &, Sons 

Watson & Pittinger 

David Babcock & Co.... 

James & Abbott 

George A. Hammond .... 



»|12,228 00 
12,717 12 
20,380 00 
22,82o 60 
24,129 92 
26,738 56 



•660 00 

750 00 

825 00 

862 50 

918 75 

1,275 00 

1,950 00 

2,250 00 



•800 00 
830 00 
900 00 
950 00 
970 00 
1,400 00 



•2,587 95 
3,470 00 
4,168 00 
4,358 00 
5,000 00 



Class No. 32. ^ronght iron, 
round and square : 

George H. Creed 

Bellab, Quigley <fe Co .. . 
H. Li8sbt*rcer...... ..... 


•$1,580 00- 
1.700 00 
1,735 00 


J.H.Walker 


1,912 50 


8. C.Carll 

Class No. 37. Iron spikes : 
Dell Noblit. jr 


3,300 0O 
•416 00 


J.H.Walker 

H. Liasberger 

George H. Creed 

David Babcock <& Co. . .. 
8. C.Carll 

Class No. 42. Lead, pipe, 
sheet: 

H. Liasberger 

George H. Creed 

David Babcock & Co 

J. H. Walker 


478 40- 
480 00 
496 00 
540 00 
560 00 

•1,521 00 
1,605 00 
1,617 50 
1,657 50' 


Robert Leitch & Sons. .. 
Bellah, Quigley & Co. .. 
8. C.Carll 


1,690 00 
1,755 00 
1,950 00 


James D. Rowland 

Class No. 43. Zinc : 

J. H. Walker 


2,080 00 
•575 00- 


Georpe H. Creed 

H. Lissberger 

David Babcock 4b Co—. 
Bellah, Quigley A Co... 

James D. Rowland 

8. C.Carll 


580 00 
587 50 
590 00 
650 00 
750 00 
775 00 



* Accepted 
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Class No. 44. Tin : I 

George H. Creed *$1,640 00 | 



H. Lissberger. . 
David Babcook & Co.. 

J.H.Walker 

S.C. Carll 

Bellah, Quigley & Co . 
James D. Rowland 



Class No. 48. 
&c: 



Locks, hinges, 



1,675 00 
1,725 00 
2,000 00 
2,000 00 
2,050 00 
2,200 00 



H.Lissberger * 256 50 

J. H. Walker 280 50 

George H. Creed 363 00 

J. W. Gaskill & Sons .... 482 70 

Dell Noblit, jr 1,249 20 

S. C. Carll 1,425 00 

Class No. 49. Screws : 

George H. Creed # 279 20 

Dell Noblit, jr 353 52 

S. C. Carll 354 20 

H. Lissberger 364 40 

J.H.Walker 372 10 

Bellah, Quigley & Co. . . 397 90 

J. W. Gaskill & Sons.... { 400 40 

Class No. 50. Files: 

George H. Creed "617 50 

J. H. Walker 726 10 

Joseph J. Walton 766 70 

C. H. Wight...: 826 10 

H. Lissberger 838 20 

Dell Noblit, jr 880 40 

Bellah, Quigley & Co... 927 40 

J. W. Gaskill «fc Sons .... 949 50 

Isaac M. Walton 1,123 00 

S. C. Carll 1,430 00 

Class No. 51. Angers : 

H.Lissberger * 165 00 

J. H. Walker 242 50 

George H. Creed 256 00 

Nobht, Brown, Noblit & 

Co 29500 

S. C. Carll 465 00 

Class No. 52. Tools for ship- 
stores : 

H. Lissberger ; *818 75 

George H. Creed 915 00 

J. H. Walker 1,038 10 

David Babcock & Co 1, 186 90 

8. C. Carll 1,430 10 

Class No. f 3. Tools for yard 
use: 

George H. Creed *980 00 

David Babcock & Co.... 1,089 20 

H. Lissberger 1,126 00 

J. H. Walker 1,170 38 

Joseph J. Walton 1, 174 20 

* Accepted. 



Noblit, Brown, Noblit & 

Co $1,5-23 24 ' 

Isaac M. Walton 1,952 00 

S. C. Carll 2, 162 00 

.Class No. 54. Hardware : 

George H. Creed *1, 103 70 

J.H.Walker 1,253 37 

H.Lissberger 1,641 75 

David Babcock & Co 1,720 55 

8. C. Carll... 3,271 50 

Class No. 56. White lead : 

H. Lissberger # 2,150 00 

George H. Creed 2,170 00 

Thomas S. Harrison 2, 219 00 

George H. Burnett 2, 250 00 

Bellah, Quigley & Co. . . 2, 287 50 

J. H. Walker 2,312 50 

U. S. White Lead Co. . . . 2, 340 00 

C. T. Raynolds & Co 2, 400 00 

David Babcock & Co 2, 495 00 

Joseph J. Walton 2,500 00 

8. C. Carll 2,750 00 

Class No. 57. Zinc paints : 

George H. Creed *498 00 

C. T. Raynolds & Co. . . . 550 00 

J.H.Walker 550 00 

Thomas 8. Harrison 580 00 

H.Lissberger 600 00 

Joseph J. Walton 600 00 

U. 8. White Lead Co ... . 625 00 

David Babcock & Co ... . 650 00 

Bellah, Quigley & Co. .. 662 50 

8. C. Carll 775 00 

Class No. 58. Colored paints : t 

Class No. 59. Linseed oil : 

George H. Creed # 2,112 00 

H.Lissberger 2,280 00 

J. H. Walker 2,340 00 

David Babcock & Co 2, 360 00 

S. C. Carll 2,360 00 

C. T. Raynolds & Co ... . 2, 400 00 

U.S. White Lead Co.... 2,400 00 

Class No. 60. Tarnish, &c. : t 

Class No. 63. Sperm and lard 
oil: 

George H. Creed *1,190 00 

David Babcock & Co ... . 1, 290 00 

H.Lissberger 1/400 00 

U. S. White Lead Co.... 1,400 00 

J. H.Walker 1,530 00 

8. C. Carll 1,550 00 

Class No. 64. Tallow, soap : 

George H. Creed M35 00 

H.Lissberger 140 00 

J. H.Walker 149 50 

David Babcock & Co 161 00 

8. C. Carll 185 

t CUM not awarded by L^OOg le 



REPORT OF THE SECRETARY OF THE NAVY. 



289 



Class No. 6a Glass: 

George H. Creed # $234 50 

E. F. Holbrook & Bros.. 283 75 

J. H. Walker 296 00 

Bellafa, Qnigley oV Co . . . . 296 50 

U.S. White Lead Co.... 307 50 

Walton Brothers 320 95 

Edward A. Bond 329 20 

S. C.Carll 550 50 

H. Lissberger 720 00 

Class No. 69. Brushes: 

George H. Creed # 512 50 

J.H.Walker 597 00 

C. 8. Wertsner 710 00 

David Babcoek & Co.... 840 00 

Bellah, Qoigley &, Co. . . . 855 00 

U. 6. Whit© Lead Co.... 922 50 

8. C.Carll 980 00 

Class No. 70. Dry goods: 

H.Lissberger *420 40 

George H. Creed 459 00 

J. H. Walker 607 00 

8.C. Carll 868 00 

Noblit, Brown, Noblit & 

Co 876 80 



Class No. 71. Stationery : 

William H. Dempsey.. 
Arthur & Bonnell.... 



Class No. 72. Crucibles : 



George H. Creed 

J. H. Walker 

Joseph J. Walton 

Dell Noblit, jr. 

H. Lissberger 

David Babcoek 4b Co. 
Isaac M. Walton , 



•223 58 
283 35 



•155 00 
155 44 
174 00 
188 50 
188 50 
197 75 
232 00 



Class No. 73. Ship-chandlery: 

George H. Creed *$1.558 30 

J.H.Walker 1,819 50 

H.Lissberger 1,867 40 

David Babcoek & Co.... 1,957 50 



Class No. 74. Acids : 

George H. Creed 

H. Lissbnrger . .......... 


•30 00 
32 50 


U. S. White Lead Co 

J.H.Walker 

David Babcoek & Co 

S. C.Carll 


37 50 

43 12 

.53 75 

150 00 


Class No. 77. Belting, pack- 
ing: 

H.Lissberger...... ...... 


•108 00 


George H. Creed 

Stephen Ballard & Co.. . 
J. H.Walker 


137 50 
192 00 
216 00 


Isaac M. Walton 

William A. Torrey & Co. 
S.C. Carll 

Class No. 78. Leather: 

H. Lissberger 

J. H. Walker 


240 00 
336 00 
420 00 

*79 50 
80 00 


George H. Creed 

Isaac If. Walton 

S. C.Carll 


87 50 
97 50 
105 00 



Class No. 80. Jonk:t 

Class No. 85. Anthracite 
coal: 

David Babcoek & Co.... 

George H. Creed 

John Street 4b Co 

Samuel G. French 

J.H.Walker 



d preeenc 
J. W. Easby, Chief of Bureau. 
H. A. Goldsborouoh, Chief Clerk. 
Thomas J. Lasier, Clerk. 
Navy Department, 

Bureau of Construction and Repair, September 25, 1877. 



•4,071 00 
4,164 50 
4,637 50 
4,925 00 
5,002 50 



Ojfer to furnish material for ike Navy under the advertisement of tke Bureau of Construction 
and Repair, of August 21, 1877, at the navy-yard, League Island. 

Class No. 9. Yellow-pine mast 
timber: 

8. C.Carll 

William White 

A. A. McCulloogh 

George T.Wallace 

Class No. 18. Black walnut, 
Ac: 

A. A. McCoUongh 

George C. Ludlam 

8. C.Carll 

J. W. Gaskill <fc Sods 

Watson & PittiDger 



|1,688 25 
1,800 80 
2,813 75 
3,691 64 


•1,230 00 
1,315 00 
1,465 00 
1,505 00 
1,630 00 



Class No. 23. Black 8pruce : 

J. W. Gaskill & Sons.... 

Watson St Pittinger 

David Babcoek & Co.... 
James & Abbott 



Class No. 25. Lignum-vit® : 

H. Lissberger 

David Babcoek A, Co.... 

J. H. Walker 

8. C.Carll 

Watson Sl Pittinger... .. 
James &, Abbott 



•$497 25 

758 00 

1,019 50 

1,195 00 



•902 00 
906 00 
1,007 00 
1,050 00 
1,280 00 
1,298'00 



19 N 



* Accepted. 
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Class No 34. Iron, plate : 


•$419 60 
466 15 
816 67 
900 2^ 

•47 05 
47 60 
49 00 
118 00 
132 00 
146 00 
220 00 

•165 30 
165 30 
181 00 
184 26 
187 80 
190 24 
210 70 

•2, 182 40 
2,410 00 
2,430 00 
2,498 00 
2,565 00 
2,570 00 
2,708 00 
2,742 65 
2,780 00 
2,840 00 
3, 160 00 

•62 00 

63 91 

64 00 
66 00 
68 00 
68 00 
72 00 
76 00 
80 00 

•706 36 
756 39 
1,109 31 
1,206 62 
1,424 31 
1,444 77 
1, 658 75 

•335 89 
338 84 

347 10 

348 93 


PaulJ. Field.... 


$376 24 
369 09 
387 24 


H. Lissberger 

T W Wollror 


Bellab, Quigiey & Co 

S.C. CarU 




J. B. Shannon 


407 87 


J. W. Gaskill & Sons.... 
J. B. Shannon 


Class No. 50. Files: 

J. H. Walker 






•568 07 


Class No. 38. Iron wrought 
nails : 

Noblit, Brown, Noblit & 
Co 


C.H. Wight 

H. Lissberger 

J. B. Shannon 

Dell Noblit, jr 


680 75 
715 16 
730 09 
733 41 


J. W. Gaskill & Sons 

J.H.Walker 


Bellah, Quigiey & Co ... . 

PanlJ.Field 

J. W. Gaskill & Sons. . . . 
S.C. Carll 


760 61 
765 84 


Jacob B. Shannon 

H. Lissberger. ...... .... 


778 57 
1,130 45 

stores: 

•40 2a 
44 34 


PanlJ.Field 

Bellah, Quigiey & Co... 

Class No. 39. Iron cat nails :t 


Class No. 52. Tools for ship's 

H. Lissberger 

J. H. Walker 


Noblit, Brown, Noblit & 

Co 

J. W. Gaskill & Sons.... 
Paul J. Field 


J. B. Shannon ........... 


46 26 


J. W. Gaskill <fc Sons.... 
Noblit, Brown, Noblit & 

Co 

Bellah, Quigiey & Co 

PaulJ. Field 


59 56 

60 36 


J. B. Shannon 


62 76 


H. Lissberger 

Bellah, Quigiey <& Co.... 
J. H. Walker 

Class No. 42. Lead, pipe, 
sheet : 

Tatbam Brothers 

Robert Leitch & Sons. .. 
Bellab, Quigiey & Co . .. 

H. Liesberger 

PaulJ. Field 

J. H. Walker 


63 6 > 


S.C. Carll 

Class No. 53. Tools for yard u 

J.H.Walker 

J. B. Shannon 

H. Lissberger 

J. W. Gaskill <& Sons.... 

Paul J. Field 

S. C. CarU 

Class No. 54. Hardware: 

H. Lissberger 

J. H.Walker 

J. W. Gaskill & Sons.... 

J. B. Shannon 

Noblit, Brown, Noblit A, 
Co 


120 30 

se: 

♦477 63 
495 01 
527 06 

628 34 

629 03 
853 55 


J. B. Shannon 

J. W. Gaskill & Sons.... 
David Babcock & Co.... 

S.C. Carll 

James D.Rowland 


(t) 

' I 410 07 

1, 851 52 

1,888 18 

2,156 27 
2,521 60 


Class No. 43. Zinc : 


PaulJ. Field 


H. lissberger 

J. B. Shannon 

Bellah, Quigiey &, Co.... 
J. W. Gaskill & Sous.... 

PaulJ. Field 

J.H.Walker 


•S.C. CarU 

Ciass No. 56. White lead : 

H. Lissberger 

Thomas S. Harrison 

Bellah, Quigiey & Co ... . 
United States White Lead 

Company 

J. B. Shannon 

C. T. Raynolds & Co.... 
J. W. Gaskill & Sons.... 
J.H.Walker 


2,896 55 

•365 00 
386 50 
403 12 


David Babcock & Co ... . 

James D. Rowland 

S.C. CarU 

Class No. 48. Locks, hinges, &c 


410 00 

424 50 

425 00 
430 00 
437 50 


J.H.Walker 


Robert Lei tch & Sons. . . 

Joseph J. Walton 

William WateraU & Co . 

Edward C. Street 

David Babcock & Co ... 
S. C. CarU 


437 50 


H. Lissberger 

Dell Noblit, jr 

PaulJ. Field 


450 00 
462 50 
475 00 
495 00 
500 00 


J. B. Shannon ....... .... 


J. W. Gaskill & Sons 


S.C. Carll 


Class No. 58. Colored paints : 

Thomas S. Harrison 

J.H.Walker 




Class No. 49. Screws : 

TV11 Noblit ir . .. 


•456 15 
493 32 


J. W. Gaskill <& Sons.... 

, H. Lissberger 

J.H.Walker 


United States White Lead 
Comnanv...... ....... 


530 65 


J. B. Shannon .......... 


530 70 







* Accepted. 



t Decided by lot. 
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C. S. Wertsner 

David Baboook & Co.... 
C. T. Raynolds & Co.... 
Bellah, Qoigley & Co .. . 

Joseph J. Walton 

J. W. Gaskill &, Sons.... 

Edward C. Street 

H. Lissberger 

William Waterall <& Co.. 
8. C. Carll 



$543 50 
552 30 
582 15 
623 70 
639 50 
652 32 
694 80 
704 35 
718 50 
869 50 



Class No. 



Varnish, <fcc. : 



H. Lissberger 

United States White Lead 

Company 

C. T. Raynolds &, Co...,, 

J.H.Walker 

J. B. Shannon 

S. C. Carll 

Bellah, Qaiglev <fc Co . . . . 
David Baboook &. Co .. . 
J. W. Gaskill & Sons.... 

Class No. 63. Sperm and lard oil : 

J. B. Shannon 

Edward C. Street.. 

H. Lissberger 

United States White Lead 

Company 

David Baboook & Co ... . 

J.H.Walker 

C. T. Raynolds & Co 

S. C. Carll 

Class No. 64. Tallow, soaps: 



H. Lissberger.. 
J.H.Walker.. 
J. B. Shannon 
Paul J. Field.. 
8. C. Carll 



Class No. 69. Brashes : 

H. Lissberger 

J.H.Walker 

Paul J. Field 

8. C. Carll 

J. B. Shannon 

United States White Lead 
Company 



•423 00 



Class No. 70. Dry-goods : 

J. B. Shannon 

J.H.Walker 

H. Lissberger 

Noblit, Brown, Noblit & 

Co 

S.C. Carll 

Class No. 71. Stationery : 

J. B. Shannon 

Walstron & Stevens 

William H. Dempsey .... 

Class No. 73. Ship-chandlery.: 

J. B. Shannon 

H. Lissberger 

J.H.Walker 

Paul J. Field 

8. C. Carll 



441 00 

447 00 

454 50 I 

459 00 

468 00 ' 

478 50 | 

478 50 Class No. 75. Rosin, pitch, &c. : 

484 50 „ T . u 

! H. Lissberger 

J. H. Walker 

S.C. Carll 

United States White- 
Lead Company 

J. B. Shannon 

Edward C. Street 



♦260 00 
274 00 
280 00 

280 00 
298 00 
312 00 
320 00 
320 00 



Class No. 78. Leather : 

J.H.Walker 

H. Lissberger 

J. B. Shannon 

S.C. Carll 



•12 00 

12 75 

13 50 
21 50 
24 00 



1 Class No. 85. Anthracite coal : 

David Babcock & Co ... . 

Samuel G. French 

William K. Clampffer, jr. 



Class No. 
Coal. 



87. Bituminous 



I 



•29 25 i 
32 50 
67 00 
80 00 
82 50 

149 00 



John Street & Co. . 

Johnson Bros 

Samuel G. French . 



Class No. 88. Charcoal, coke : 

Paul J. Field 

J.H.Walker 

J. B. Shannou 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 
H. A. Goldsborough, Chief Clerk. 
Thomas J. Lasier, Clerk. 

Navy Department, 

Bureau of Construction and Repair, September 2T>, 1877. 

* Accepted. 



•$434 80 
463 15 
472 40 

699 75 
758 20 



*335 55 
488 25 
788 60 



M59 95 
164 35 
172 45 
224 95 
235 60 



# 145 00 
202 00 
215 00 

215 00 
220 00 
230 00 



*374 40 
434 65 
480 15 
579 50 



•1,136 25 
1,361 25 
1,387 50 



•565 00 
589 50 
666 00 



*95 00 
122 50 
135 00 
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Offer to furnish material for the Navy under the advertisement of the Bureau of Construction 
and Repair of August 21J1877, at the navy-yard, Washington. 



Class No. 39. Yellow-pine mast- 
timber. 

S.C. Carll *$2,165 25 

William White 2, 309 60 

A. A. McCalloogh 3, 608 75 

James & Abbott 4,272 76 

George T. Wallace 4,734 68 

Class No. 22. Cypress, cedar : 

Watson & Pittinger .... *795 00 

George T. Wallace 800 00 

A. A. McCulloogh 825 00 

James & Abbott 835 00 

Robert J. Neely 960 00 

a C. Carll 1,400 00 

Class No. 23. Black sprnce : 

J. W. Gaskill <fc Sons . . . *495 96 

Watson & Pittinger .... 674 00 

David Babcook 6l Co . . . 839 50 

Class No. 32. Wrought iron, 
round and square. 

George P. Goff *77 90 

J. W. Gaskill & Sons ... 89 31 

H. Lissberger 99 25 

Bellab, Qoigley & Co - . . 104 00 

J.H.Walker 113 50 

S. C. Carll 205 00 

Class No. 39. Iron cot-nails : 

H. Lissberger M2 00 

George P. Goff 13 00 

Noblit, Brown, Noblit & 

Co...: 13 75 

Bellab, Qoigley & Co ... . 16 25 

J. H. Walker 20 00 

J. W. Gaskill & Sons. ... 20 00 

S. C. Carll 20 00 

Class No. 44. Tin: 

H. Lissberger # 405 50 

Bellab, Quigley <& Co . . . 418 00 

J. H. Walker 434 92 

J. W. Gaskill & Sons .... 436 00 

David Babcook &. Co .. . 448 00 

James D. Rowland 458 00 

George P. Goff 470 00 

S. C. Carll 488 00 

Class No. 48. Locks, hinges, 
<&c. : 

H. Lissberger *41 60 

George P. Goff 52 80 

J.H.Walker 62 00 

Dell Noblit, jr 76 00 

J. W. Gaskill & Sons ... 159 56 

S. C. Carll 296 00 



Class No. 49. Screws : 

George P. Goff 

Dell Noblit, jr 

H. Lissberger 

J. H. Walker 

Bellab, Quigley &, Co 

J. W. Gaskill & Sons... 
8. C. Carll 

Class No. 50. Files: 

H. Lissberger 

C. H.Wight ... 

J. H. Walker 

J. W. Gaskill & Sons.... 

George P. Goff 

Dell Noblit, jr. 

Bellab, Quigley & Co 

S.C. Carll 

Class No. 51. Augers : 

H. Lissberger 

J. H.Walker 

George P. Goff 

Noblit, Brown, Noblit & 

Co 

J. W. Gaskill A, Sons.... 
S.C. Carll 

Class No. 52. Tools for ship's 
stores: 

H. Lissberger 

George P. Goff 

S.C. Carll 

J. W. Gaskill & Sons . .. 
J. H. Walker 

Class No. 53. Tools for yard 
use: 



8. C. Carll 

H. Lissberger 

J. H. Walker 

J. W. Gaskill &, Sons. 



Class No. 54. Hardware : 

H. Lissberger , 

J. H. Walker 

S.C. Carll 

J. W. Gaskill & Sons.. 

Class No. 56. White lead: 

H. Lissberger 

Thomas 8. Harrison 

George P. Goff , 

C. S. Wertsner 

Bellab, Qoigley & Co. 
C. T. Raynolds&Co.. 
U.S. White Lead Co..., 
Robert Lei ten & Sons. 



•199 64 


206 04 


208 97 


209 88 


231 62 


237 15 


240 03 


•14 28 


15 96 


16 66 


16 68 


17 32 


20 12 


23 98 


31 24 


♦53 00 


206 42 


211 18 


238 00 


251 78 


311 00 



73 45 


89 00 


144 87 


314 80 


•64 56 


83 70 


224 46 


275 37 


'301 78 


449 70 


566 96 


758 25. 


'584 00 


61C 30 


620 00 


660 00 


670 00 


680 00 


680 96 


700 ao 



*Acc©pu*l. 
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Francis Gudgin $720 00 

J.H.Walker 720 00 

Joseph J. Walton 720 00 

J. W. GaskiU <fc Sons.. . 736 00 

David Babeook & Co.. .. 840 00 

S.C. Carll 840 00 

Class No. 57. Zino paints : 

H. Lissberger # 260 00 

Thomas S. Harrison 279 20 

C. T. Raynolds & Co. .. . 280 00 

Robert Leitch & Sons.. . 300 00 

Joseph J. Walton 320 00 

C. S.Wertsner 340 00 

J. H. Walker. 340 00 

U.S. White Lead Co 340 00 

George P. Goff 350 00 

Francis Gudgin 360 00 

J. W. GaskiU &. Sons ... 360 00 

BeUah, Qnigley & Co.. . 365 06 

David Babcock &, Co..^. 380 00 

S. C. Carll 380 00 

Class No. 58. Colored paints : 

C. T. Raynolds & Co *60 30 

C. 8. Wertsner 66 40 

David Babcock <& Co . . . 68 30 

Thomas S. Harrison 69 75 

Bellah, Qnigley <& Co.. . 69 85 

H. Lissberger 74 05 

U. 8. White Lead Co.... 76 17 

J.H.Walker 79 16 

J. W. GaskiU & Sons.. . 85 56 

Francis Gudgiu.. 101 50 

Joseph J. Walton 102 40 

8. C. Carll 136 05 

Class No. 59. Linseed-oil: 

H. Lissberger *570 00 

C. T. Raynolds & Co 600 00 

U.S. White Lead Co.... 600 00 

C. S. Wertsner 610 00 

David Babcock & Co ... . 610 00 

J. W. GaskiU A, Sons.. .. 610 00 

Francis Gudgin 620 00 

J. H.Walker 630 00 

Bellab, Qnigley & Co.. . 650 00 

8.C. CarU 650 00 

Class No. 60. Varnish, Ac: 

C T. Raynolds & Co ... . M43 75 

U.S. White Lead Co 474 20 

J. H.Walker 477 50 

A. W. Pratt <fc Co 500 90 

David Babcock & Co .. 507 95 

BeUah, Qnigley <fc Co.. . 510 20 

J. W. GaskiU & Sons.... 513 29 

C. 8. Wertsner 541 80 

Francis Gudgin 569 90 

S.C. Carll 768 00 

H. Lissberger 955 54 

Class No. 63. Sperm and lard 
oil: 

H. Lissberger *420 00 

David Babcock & Co.. . 446 00 

C. S. Wertsner 450 00 

* Accepted. 



U. S. White Lead Co $456 00 

J. H.Walker 460 00 

S.C. CarU 510 00 

Francis Gudgin 530 00 

Class No. 64. Tallow, soap :t 

C. 8. Wertsner "3 60 

H. Lissberger 3 60 

J. H. Walker 4 50 

Francis Gndgin 7 50 

S. C. CarU 9 00 

Class No. 68. Glass : 

E. F. Holbrook <fc Bros . . # 335 27 

H. Lissberger 345 25 

U. 8. White Lead Co.... 372 38 

J. H. Walker 377 30 

Francis Gndgin 390 25 

Bellab, Qnigley & Co.. . 431 25 

J. W. Gaskill & Sons ... 542 95 

George P. Goff 577 00 

8. C. CarU 639 60 

Class No. 65. Brushes : 

H. Lissberger *212 50 

J. H. Walker 279 27 

C. 8. Wertsner 314 75 

Bellab, Qnigley & Co.. . 358 00 

George P. Goff 365 40 

U. S. White Lead Co.... 378 35 

Francis Gndgin 419 00 

S.C.CarU 566 00 

Class No. 70. Dry goods : 

J.H.Walker *120 75 

H.Lissberger 126 10 

Noblit, Brown, Noblit & 

Co 174 10 

George P. Goff : 196 00 

S.C.CarU 218 75 



Class No. 71. Stationery : 

Solomons & Chapman.. . 
William H. Dempsey.... 

Class No. 72. Crucibles : 

J. H.Walker 

Joseph J. Walton 

Dell Noblit, jr 

H.Lissberger 

J. W. GaskiU &8ons.... 
David Babcock & Co . .. 



Class No. 73. Ship-chandlery: 

H.Lissberger *188 90 

J.H.Walker 210 60 

S.C.CarU 277 50 

Class No. 74. Acids : 

H.Lissberger *6 75 

U. 8. White-Lead Co .. .. 10 50 

J. H.Walker ! 45 00 

S.C.CarU 75 00 

t Decided by lot. 



133 20 


428 88 


*80 40 


90 0U 


97 50 


97 50 


105 00 


127 50 
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Class No. 75. Rosin, pitch, 
&c. : 

H.Lissberger 

J.H.Walker 

U. 8. White-Lead Co 

S.C. Carll 

Class No. 77. Belting, pack- 
ing 
J.H.Walker 


*$57 50 
60 50 
64 50 
80 00 

•419 15 
451 25 

468 20 
476 75 
584 50 
697 05 

*28 80 
31 20 
33 12 
43 20 


Class No. 87. Bituminous 
coal: 

Johnson Brothers 

L. William Gainand 

Riley &. Sons 


"$4,485 0O 
4,500 0O 
4,605 00 


Samuel G. French 

Class No. 88. Charcoal, coke : 

Johnson Brothers 

William T. Clark 

J.H.Walker 

Class No. 89. Wood : 

L. William Gninaud .... 

Johnson Brothers 

Riley & Sons 


5,550 00*. 


H.Lissberger 

William A. Torrey & Co. 
Stephen Ballard & Co.. . 
George P. Goff 


•55 0O 

62 50 

122 50 


S. C. Carll 




Class No. 78. Leather: 

Stephen Ballard & Co.. . 

H. Lissberger 

J.H.Walker 

S.C. Carll .... 


•85 20 
102 90 
162 90 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 
H. A. GOLD8BOROUGH, Chief Clerk. 
Thomas J. Lasier, Clerk. 

Navy Department, 

Bureau of Construction and Repair, September 25, 1877. 



Offer to furnish material for the Navy under the advertisement of the Bureau of Construction 
and Repair of August 21, 1877, at the navy-yard, Norfolk. 



Class No. 9. Yellow-pine mast 
timber : 

William White *$1,992 08 

8. C. Carll 2,692 00 

James & Abbott 3,338 08 

A. A. McCullough 3, 365 00 

George T. Wallace 4,011 06 

Class No. 13. White-piue 
plank, boards : 

A. A. McCullough # 4,315 00 

S. C. Carll 4,465 00 

J. W. Gaskill & Sons .... 4, 563 00 

Robert J. Neely 4,660 00 

James & Abbott 4,882 50 

George C. Ludlam 4, 982 00 

Watson & Pittinger 5, 020 00 

John F. Quigley 5, 194 00 

Thomas W. Smith 5,379 00 

Class No. 15. White ash, elm, 
beech: 

A. A. McCullough *507 50 

Robert J. Neely 607 50 

George C. Ludlam 642 50 

J. W. Gaskill & Sons.... 654 50 

S.C.Carll... 675 00 

Watson <fc Pittinger* .... 722 50 

James Fentress 810 00 

* Accepted. 



Class No. 16. White ash oars: 

George P. Goff # |585 37 

De Grauw, Aymar &, Co. 613 25 

J. H. Walker 641 12 

Frederick A. Southmayd. 710 79^ 

David Baboock <& Co . . . 787 00 

E.V.White & Co 874 25 

S.C.Carll 937 50 

James Fentress 1, 141 00 

Robert J.. Neely 1, 338 00 

Cla98 No. 18. Black walnut, 
&c: 

A. A. McCullough # 992 50 

Robert J. Neely 1,062 50 

S.C.Carll 1,080 0O 

J. W. Gaskill <fe Sons .... 1, 125 50 

Watson & Pittinger 1,187 50 

James & Abbott 1,196 50 

James Fentress 1,500 00 

George C. Ludlam 1, 690 00 

Class No. 22. Cypress, cedar :t 

George T. Wallace M35 00 

A. A. McCullough 135 00 

Watson <fc Pittinger 142 50 

Robert J. Neely 147 00 

S.C. Carll 210 00 

tDecidedbylot Digitiz( _ ~ 
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Class No. 25. Lignnra-vitse : 

J.H. Walker 

H. Lissberger 

David Babcock & Co 

8.C.Carll 

Class No. 32. Wrought iron, 
round and square : 

H. Lissberger 

George P. Goff 

J. WTGaskill & Sons.... 

E.V. White&Co 

Bellah, Qnigley & Co.. . 
Taylor, Elliot & Waters. 

J.H.Walker 

S. C. Carll 



Class No. 
flat: 



33. Wrooght iron, 



George P. Goff 

J. WTGaskill & Sons... 

H. Lissberger 

Bellah, Qnigley & Co... 
Taylor, Elliot <& Waters. 

J.H. Walker 

8. C. Carll 

Class No. 34. Iron, plate : 

H. Lissberger 

J. W.Gaskill & Sons.... 
Bellah, Qnigley & Co .. . 
J.H.Walker 



Class No. 35. Steel : 

David Babcock & Co .... 
Bellah, Qnigley & Co.. . 

J.H.Walker 

George P. Goff 

James D. Rowland 

H. Lissberger 

Midvale Steel Works.... 
J. W. Gaskill &, Sons.... 

E.V. White A Co 

S.C. Carll 



Class No. 37. Iron spikes : 

DellNoblitJr 

J. W. Gaskill & Sons.... 

H. Lissberger 

Bellah, Qnigley & Co.. . 

J.H. Walker 

George P. Goff 

Taylor, Elliot &, Waters. 

8. C. Carll 

David Babcock & Co . . . . 
E. V.White & Co 

Class No. 39. Iron cnt nails : 



Georpe P. Goff. 
H. Lissberger.., 
J.H.Walker. 



Taylor, Elliot & Waters. 
Bellah, Qnigley & Co.. . 
J. W. Gaskill & Sons .... 
Noblit, Brown, Noblit & 

Co 

8. C. Carll 

E. V. White & Co 



•$250 00 
260 00 
278 00 
280 00 



•1,153 20 
1,189 10 
1,193 96 
1,217 75 
1,269 40 
1,295 25 
1,298 00 
1,669 00 



•459 02 
459 79 
503 47 
519 tO 
527 27 
558 41 
829 70 



•241 00 
2i)9 60 
273 50 
317 75 



•340 25 


846 00 


901 38 


916 50 


916 50 


938 87 


969 37 


1,047 65 


1,082 25 


1,265 00 


•402 30 


430 61 


447 00 


453 20 


525 50 


587 06 


588 50 


593 00 


612 50 


968 50 


•167 50 


171 00 


176 25 


184 50 


194 50 


204 15 



211 25 
229 50 
239 25 



Class No. 44. Tin: 



George P. Goff 


*$95 52 


H. Lissberger 


97 50 


8. C. Carll 


105 00 


Robert Lei ten & Sons.. . 


105 75 


J. W. Gaskill & Sons.... 


106 71 


J.H. Walker 


112 50 


Bellah, Qnigley & Co.. . 


114 00 


David Babcock & Co 


117 00 


Class No. 48. Locks, hinges, 
&c. : 




H. Lissberger 


•442 50 


J.H.Walker 


560 50 


George P. Goff 


575 00 


Dell Noblit. jr 


631 18 


J. W. Gaskill <fc Sons.... 


665 06 


S.C. Carll 


1=71 45 


Class No. 49. Screws: 




DellNoblitJr 


•477 10 


S.C. Carll 


493 48 


J.H.Walker 


499 42 


J. W. Gaskill & Sons.. .. 


507 74 


Bellah, Qnigley & Co.. . 


516 44 


H. Lissberger 

Taylor, Elfiot & Waters. 


529 82 


544 73 


E. V.White & Co 


559 60 


Class No. 50. Files: 




J.H.Walker 


•379 98 


George P. Goff 


426 27 


Joseph J. Walton 

C. H. Wight 


434 65 


456 34 


H. Lissberger 


473 26 


Bellah, Qnigley & Co. . . 


526 23 


DellNoblitJr 


527 90 


J. W. Gaskill & Sons... 


561 83 


8. C. Carll 


579 71 



Class No. 52. Tools for ships' 
stores: 

H. Lissberger 

J.H.Walker 

J. W.Gaskill &Sons.... 
8. C. Carll 



Tools for yard 



Class No. 53. 
use: 

H. Lissberger 

8. C. Carll 

J. W.GaHkill&8ons.... 
J.H. Walker 

Class No. 54. Hardware : 

J.H.Walker 

H. Lissberger - 



J. W. Gaskill & Sons. 
8. C. Carll 



Class No. 56. White lead : 

H. Lissberger 

George H. Bnrnett.... 
Bellah, Qnigley & Co. 



•1,013 45 
1,539 13 
2,043 01 
2,263 20 



•1,032 15 
2,325 55 
2,722 30 

2,818 70 



•1,275 64 
1, 400 13 
1,713 28 
2,379 60 



•1,148 00 
1,205 00 
1,225 (XT 



» Accepted. 
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Thomas S. Harpson 

John Curtlett 

C. T. Raynolds <fc Co 

U. 8. White Lead Co.... 

J.H.Walker 

Joseph J.Walton 

Robert Lei ten & Sons. . . 

George P. Goff 

J. W. Gaskill & Sons.... 

E. V. White & Co 

David Babcock & Co ... . 
S. C. Carll 

Class No. 57. Zinc paints : 

H. Lissberger 

C. T. Raynolds & Co. . . . 

Thomas S. Harrison 

Robert Leiteh & Sons. . . 

Joseph J. Walton 

J.H.Walker 

U.S. White Lead Co.... 
Bellah, Qnigley <fe Co . .. 

GeorgeP. Goff 

J. WTGaskill &, Sons.... 
David Babcock & Co ... . 

8. C. Carll 

E. V.White <fc Co 

C. A. Bargees 

Class No. 58. Colored paints : 

C. T. Raynolds & Co 

Joseph J. Walton 

J.H.Walker 

David Babcock & Co ... . 

C. S.Wertsner 

Bellah, Qnigley & Co. .. 

Thomas 8. Harrison 

J. W. Gaskill & Sons.... 

H. Lissberger 

U.S. White Lead Co.... 

E. V. White & Co 

C. A. Burgess & Co 

8. C. Carll 

Claf 8 No. 59. Linseed-oil : 

H. Lissberger 

C. T. Raynolds & Co.... 
U. 8. White Lead Co.... 

J. H.Walker 

C. S.Wertsner 

David Babcock & Co 

J. W. Gaskill &Soos 

8. C. Carll 

Bellah, Qnigley & Co.. . 

Class No. 60. Varnish, &c. :t 

Class No. 63. 
oil: 



Sperm and lard 



David Babcock & Co . 
J. H.Walker 



|1,228 40 
1,237 50 
1,285 00 
l f 300 00 
1,340 00 
1,340 00 
1,350 00 
1,352 50 
1,380 00 
1,380 00 
1,485 00 
1,500 00 



•505 00 
515 00 
528 40 
570 00 
595 00 
600 00 
620 00 
642 50 
650 00 
660 00 
682 50 
690 00 
705 00 
730 00 



# 890 47 

908 00 

936 00 

947 75 

991 05 

998 00 

1,050 50 

1,076 66 

1, 123 10 

1,221 17 

1,451 47 

1,629 85 

1,876 25 



n,488 00 
1,500 00 
1,536 00 
1,548 00 
1,560 00 
1,572 00 
1,584 00 
1,596 00 
1,620 00 



*682 00 
692 00 



H. Lissberger 

U. S. White Lead Co.... 
S.C.Caril - 


$693 00 

713, 00 

746 00 


C. A. Burgess 


850 00 


Class No. 64. Tallow, soap. 




H. Lissberger 


*85 00 


J. H. Walker 

S.C.Caril 

E. V.White & Co 

David Babcock & Co ... . 


92 50 

95 00 

100 00 

105 00 


Class No. 68. Glass: 




J. H. Walker 


»321 62 


Arthur & Bonnell 

Bellah, Qnigley &, Co .. - 
J. W. Gaskill & Sons.... 
U. S. White Lead Co .... 

E. V. White & Co 

George P. Goff 


333 75 
338 25 
341 25 
349 25 
450 75 
577 50 


S.C. Carll 


590 50 


Class No. 69. Brushes : 




J.H.Walker 


•239 75 


H. Lissberger 

U.S. White Lead Co.... 

S.C.Caril 

C. A. Burgess Sl Co 


299 75 
405 85 
458 15 
547 00 


Class No. 70. Dry goods : 




H. Lissberger 

J. H. Walker 

Noblit, Brown, Noblit & 

Co 

S.C.Caril 


•234 04 
250 65 

380 62 
415 90 


Class No. 71. Stationery : 




Solomons & Chapman .. 

William H. Dempsey 

Arthur & Bonnell 


•283 19 
301 51 
369 94 


Class No. 73. Ship-chandlery: 




H. Lissberger 

J.H.Walker 


•505 10 
658 70 


Class No. 77. Belting, pack- 
ing: 




H. Lissberger.... 

Stephen Ballard & Co.. . 

J.H.Walker 

William A. Torrey & Co. 

E.V. White & Co 

S.C.Caril 


•95 75 
148 75 
161 50 
238 00 
276 25 
400 00 


Class No. 78. Leather : 




Stephen Ballard & Co.. . 

H. Lissberger & Co 

J. H. Walker 

E. V.White & Co 

S.C.Caril 


•36 00 

40 HO 

41 40 
48 no 
54 00 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 
H. A. Goldsbokough, Chief Clerk. 
Thomas J. Lasieb, Clerk. 

Navy Department, 

Bureau of Construction and Repair, 

September 25, 1877. 



•Accepted. 



t Class not awarded. 
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Offer to furnish material for the Navy under the advertisement of the Bureau of Construction 
and Repair of August 21, 1877, at the navy-yard, Mare Island. 



Class No. 7. Oregon pine logs : 



A. Powell 

James 6c Abbots . 



Class No. 8. Oregon pine 
beams: 



A. Powell 

James & Abbott . 



Class No. 9. Yellow-pine mast- 
timber: 



A.Powell 

James 6c Abbott . 



Class No. 13. Sugar-pine 
plan k and boards: 

A.Powell 

James 6c Abbott 



Class No. 16. Wbite-aahoars: 

DeGrauw.Aymar&Co. . 
J. H. Walker . 



David Babeoek 6c Co.. 
A, Powell 



Class No. 24. White-oak 
staves and heading : t 

Class No. 32. Wrought iron, 
round and square : 



J. 8. Van Winkle .. 
James £. Gordon ... 
Baker 6c Hamilton . 

H. Lissberger 

J. H. Walker 



Class No. 35. Steel: 



H. Lissberger 

Mid vale Steel Work* .... 

J.H.Walker 

J. S.Van Winkle 

David Babeoek & Co 

Class No. 42. L e a d, p i p e , 
sheet: 



# $3, 127 53 
5,782 98 



•1,314 G9 
2, 494 54 



•7,900 50 
6,014 00 



•4,320 00 
6,304 00 



•182 52 
212 94 
324 48 
344 76 



H. Lissberger 

J.H.Walker 

Baker 6c Hamilton... 
David Babeoek & Co. 

Class No. 43. Zine : 



H. Lissberger 

J.H.Walker 

David Babeoek 6c Co. 



0) 

•510 00 
551 00 
560 00 

1,040 00 



•380 25 
418 50 
469 50 
502 50 
52* 00 



•1,656 25 
2, 101 25 
2,240 00 
2,276 25 



•560 00 
730 00 
740 00 



Class No. 44. Tin : 

H. Lissberger 

J. H. Walker 

David Babeoek 6c Co . 



Class No. 48. 
&c.: 



Locks, hinges, 



H. Lissberger..... 
James E. Gordon 
J. H. Walker 



Class No. 49. Screws : 



H. Lissberger 

James £. Gordon . . . 

J. H. Walker 

Baker 6c Hamiltou . 

Class No. 50. Files: 



J.H.Walker 

H. Lissberger 

James E. Gordon. .. 

C. H. Wight 

Baker & Hamilton . 

Class No. 51. Augers : 



H. Lissberger.... 
James £. Gordon . 
J.H.Walker.... 



Class No. 52. Tools for ships' 
stores: 



James £. Gordon . . 

H. Lissberger 

Baker 6c Hamilton. 
J.H.Walker 



Class No. 53. Tools for yard 
use: 



H. Lissberger 

Baker 6c Hamilton . 
J.H.Walker 



Class No. 54. Hardware : 

J.H.Walker 

H. Lissberger 

David Babeoek 6c Co . 

Class No. 56. White lead: 



H. Lissberger 

Whittier, Fuller 6c Co. 

J.H.Walker 

David Babeoek 6c Co . 

! Class No. 57. Zinc paint : 

H. Liftsberger 

J. H. Walker 

Whittier, Fuller <fc Co. 



•#470 00 
607 50 
610 00 



•293 90 
377 00 
473 16 



•163 65 
192 25 
199 45 
210 30 



•223 83 
245 68 
267 05 
283 80 
307 99 



•221 60 
338 40 
364 70 



•194 50 
276 00 
302 84 
551 35 



*397 50 
483 55 
627 25 



•1,434 05 
1,467 95 
1,497 41 



*1,460 00 
1,900 00 
2,150 00 
2,750 00 



•280 00 
520 00 
520 00 



•Accepted. 



tClaM not awarded. 
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Class No. 58. Colored paints : 

Whittier, Fuller & Co.. . 

H. Lissberger 

J.H.Walker 



Class No. 59. Linseed-oil : 

H. Lissberger 

J.H.Walker 

Whittier, Fuller & Co.. . 
F. B. Taylor 

Class No. 60. Varnish, &c: 

Whittier, Fuller & Co. .. 

J.H.Walker 

F.B.Taylor 

H. Lissberger 



Class No. 63. Sperm and lard 
oil: 



H. Lissberger 

Whittier, Fuller & Co. . 

F.B.Taylor 

J. H. Walker 



Class No. 64. Tallow, soap : 



H. Lissberger. 
J. H. Walker . 
A. Powell 



Class No. 65. Fish-oil: 

Whittier. Fuller & Co. .. 

F.B. Taylor 

H. Lissberger 

J. H. Walker 



•$463 10 
640 22 
666 80 



•1,270 00 
1,390 00 
1,530 00 
1,550 00 



•1, 194 00 
1,287 00 
1,325 00 
1,907 50 



•370 00 
400 00 
437 50 
500 00 



# 21 50 
42 50 
51 00 



*22 50 
27 50 
29 00 
33 00 



Class No. 6a Glass : 

Whittier, Fuller &, Co. 
J. H. Walker 



Class No. 69. Brushes : 



H. Lissberger 

Whittier, Fuller & Co. 
J.H.Walker ... 



Class No. 70. Dry-goods : 



H. Lissberger. 
J. H. Walker . 
A. Powell 



Class No. 71 . Stationery : 



L. H.Bonestell.... 
Wm. H. Dempsey . 



Class No. 73. Ship-chandlery : 



H. Lissberger. 
J. H. Walker . 



Class No. 78. Leather 



H. Lissberger.... 
J. H. Walker.... 
Horatio N. Cook . 
A. Powell 



Class No. 85. Anthracite coal : 



William Walker.. 

A.Powell 

James McCudden . 



•$129 00 
210 00 



♦120 75 
196 25 
239 50 



U38 OO 
400 OO 
457 50 



•258 58 
743 00 



•357 75 
569 80 



•157 00 
299 00 
246 00 
350 00 



•3,750 00 
4,250 00 
4,487 50 



Opened in presence of— 

J. W. Easby, Chief of Bureau. 
H. A. Goldsborough, Chief Clerk. 
Thomas J. Lasier, Clerk. 

Navy Department, 

Bureau of Construction and Repair, September 25, 1877. 



No. 11.— MARINE CORPS. 

Headquarters Marine Corps, 

Washington, D. ft, November 16, 1877. 
Sir : I have the honor to state that at the present time there are 1,971 
enlisted ujen in the Marine Corps, of which number 1,034 are on board 
vessels in commission, and 937 at the several shore-stations. 

REDUCTION Or OFFICERS. 

In compliance with the naval appropriation bill of 1876-'77, which 
provides "that no appointments shall be made until the number of offi- 
cers is reduced to 75," the present list has been reduced by five officers, 
with two more to follow soon. 



* Accepted. 
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REDUCTION OF ENLISTED MEN. 

The naval appropriation bill of 1875-'76 provided that the appropria- 
tion "should be for 1,500 privates, and no more." This number has 
proved totally inadequate to the wants of the Navy, and I urgently 
recommend that Congress allow the estimates for 1,800 privates to pass. 
As this requires no other action, I trust it may be favorably considered 
by the department, and inclose additional estimates for 300 privates. 

REFORMS. 

Many needed reforms have been introduced, particularly in the more 
systematic instruction of officers and non-commissioned officers in tac- 
tics and other duties, in the examination of non-commissioned officers 
before promotion (which should also be required of the officers), and the 
giving of warrants to the same by the commandant. 

The reduction of non-commissioned officers in the United States, by 
the Colonel Commandant only, is also a much valued reform, as is the 
present system of discharges. 

CLOTHING FOR ENLISTED MEN. 

The standard of materials for clothing is now in many cases that used 
in the Army, but what is still needed is to manufacture the clothing for 
enlisted men at the quartermaster's depot of the corps in Philadelphia, 
instead of having it made by contract. This would give us as good 
clothing as that of the Army. 

BARRACKS. 

The appropriation for repair of barracks has been so small for several 
years past, viz, $5,000 per annum, that but little has been done, and a 
larger appropriation for this year is urgently needed. Estimates are 
submitted. I inclose, also, estimates for building barracks aud quarters 
at League Island, Annapolis, and Norfolk, and trust that the old hulks 
and sheds in which the men are quartered may give place to proper bar- 
racks. 

The money annually appropriated for "hire of quarters" for officers 
at Norfolk, Annapolis, League Island, and Washington, D. C, would 
in a few years build good quarters at all these stations, so that they could 
live near the men, which is greatly needed. 

SUTLERS. 

The system of sutlers in the Marine Corps needs change, being a relic 
•f the past, and having been abolished as such in the Army. There are 
no regulations to govern this matter other than the obsolete Army ones. 
Under no circumstances should enlisted men be sutlers, or agents for 
the same. It is subversive of discipline and good order, and reduces 
the first sergeants, who have been allowed by long custom to act in that 
capacity, to mere traders, selling to the men, not to speak of other abuses 
flowing from it. 

DISCIPLINE. 

The discipline and efficiency of the Corps is excellent, but both on 
shore and on board ship a code of regulations is much needed to define 
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its duties. A board, composed of officers of the Navy and Marine Corps, 
should be ordered to prepare one. No officer of the Marine Corps was 
on the board which drew np the present Navy Regulations, although 
the Corps constituted, at that time, one-fifth of the whole Navy. 

BAND. 

An increase of the band of the Marine Corps is urgently recommended, 
as well as placing it upon a proper footing as regards classes and pay. 

This band is properly a national band, being used for all official par- 
poses in Washington. 

RECENT SERVICES OF THE CORPS. 

During the past summer, upon the requisitions of the governors of 
various States, several detachments of the Marine Corps were actively 
engaged in guarding public and private property from mob violence, 
and in every case the officers and men i , eceived the highest praise from 
Generals Hancock and Barry, under whom they served, as well as the 
merited commendation of the department. 

Very respectfully, your obedient servant, 

C. G. McCAWLEY, 
Colonel, Commandant. 
Hon. Richard W. Thompson, 

Secretary of the Navy, Washington, D. C. 



Headquarters Marine Corps, 

Quartermaster's Office, 

Washington, D. C., August 3, 1877. 

Sir : During my recent visit under orders to Portsmouth, N. H., Boston, 
Mass., Brooklyn, N. Y., and League Island, I inspected with the com- 
manding officer at each post the condition of the buildings and grounds, 
with a view to such repairs as may be necessary for the present year, 
and beg leave to report as follows : 

At Poi$smoutb, the buildings and grounds are in fair condition, and 
the estimated cost of keeping them so during present fiscal year is $613. 
That which most needs attention now is the water-closets to officers 
quarters, and the entire drainage to barracks. 

At Boston, the barracks and quarters are in reasonably good order, 
but certain repairs and improvements are recommended, the estimated 
cost of which, as presented by a board of survey, is $2,666. Of the work 
thus recommended I would specially notice, as of most importance, the 
replacing the steps leading from the navy-yard to the front of command- 
ing officer's quarters on Chelsea street, and the remodeling and enlarging 
the cells above the guard-room by removing cells Nos. 6 and 7 in front 
of the windows facing the parade-ground, and altering cells Nos. 2, 3, 4* 
and 5 into two cells, thereby improving their size and ventilation, ana 
making them proper cells for long confinement of prisoners, which at 
present they are not. Also the erection of a small addition to the left- 
wing quarters sufficient to contain two separate bath-rooms and water- 
closets. In view of the fact that officers with aud without families oc- 
cupy the same building, these conveniences should be regarded as a 
necessity. 

The Brooklyn barracks, though presenting quite a creditable appear* 
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ance viewed from the outside, were, upon a close inspection, found to ueed 
considerable repairs of a minor character, and to require paintiug inside 
and oat, the estimated cost of which, by Mr. John K. Bull man, general 
superintendent of the department of yards and docks at the Brooklyn 
navy-yard, who was associated with the board of survey, is $8,147.85. 
This is a large sum to expefid upon barracks, simply as repairs, but from 
some cause these barracks have fallen into a much worse condition than 
either the Portsmouth or Boston barracks, and, though the whole amount 
named may not be required to put them in the condition they should be, 
several thousand dollars in addition to the usual yearly apportionment 
will be necessary. 

At League Island the officers and men are quartered aboard the United 
States ship St. Louis. In contemplation of the erection of barracks 
on the island for the more comfortable quartering of the command, the 
civil engineer at League Island has presented a plan, and estimates the 
cost of building at $7,500. 

RECAPITULATION. 

For repairs at Portsmouth, N. H $613 00 

For repairs at Boston, Mass 2,666 00 

For repairs at Brooklyn, N. Y 8,147 85 

Total for repairs 11,426 85 

Estimates for the following work have been received, and are also 
submitted : 

For construction of barracks. League Island $7,500 00 

For construction of commanding officer's quarters, Norfolk 4, 500 00 

For construction of subalternrquart6n,Norfolk 8,425 25 

For construction of commanding officer's quarters, Annapolis .... 6, 289 00 

For construction of subalterns 1 quarters, Annapolis 13, 988 00 

For construction of barracks, Annapolis 21,408 00 

62, 110 25 

Aggregate amount 73,537 10 

I am, very respectfully, your obedient servant, 

W. B. SLACK, 
Quartermaster Marine Corps. 
Col. Chas. O. McCawley, 

Commandant United States Marine Corps, Washington, D. ft 



Headquarters Marine Corps, 

Washington, D. ft, September 6, 1877. 

Sir : I respectfully forward to the department, in duplicate, " estimates 

of appropriations for the paymaster's and quartermaster's departments, 

United States Marine Corps," for the fiscal year ending June 30, 1879. ♦ * 

I also inclose letters from the paymaster and quartermaster in relation 

to the estimates. 

I have the honor to be, your obedient servant, 

C. G. McCAWLEY, 
Colonel, Commandant. 
Hon. R. W. Thompson, 

Secretary of the JVary, Washington, D. ft 
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Headquarters Marine Corps, 

Quartermaster's Office, 
Washington D. C, September 5, 1877. 
Sir : I respectfully submit herewith estimates of appropriations re- 
quired for the service of the fiscal year ending' June 30, 1879, by the 
quartermaster's department of the Marine Corps. 

These estimates vary from those submitted for fiscal year ending June 
30, 1878, as follows: 

Provisions, decreased $14,126 50 

Clothing, decreased 10,268 60 

Fuel, decreased 1,950 00 

Military stores, increased 1,000 00 

Repair of barracks, decreased 4,000 00 

The aggregate amount of these estimates is $29,026.50 less than that 
asked in estimates of last year. 

As directed by you, I submit estimates of appropriations required by 
the quartermasters department for the support of an increase of three 
hundred privates, amounting to $40,093. I also inclose schedule, in du- 
plicate, of proposals received by the quartermaster's department for 
the supply of rations and fuel to the Marine Corps during fiscal year 
ending June 30, 1878. 

I am, very respectfully, your obedient servant, 

W. B. SLACK, 
Quartermaster Marine Corps. 
Col. Chas. G. McCawley, 

Commandant United States Marine Corps, Headquarters. 



Estimates of appropriations required for the service of the fiscal year ending June 30, 1879, 
by the Quartermaster's Department, United States Marine Corps, 



Detailed objects of expenditure, and explanations. 



Pro visions. 

1,000 noncommissioned officers, musicians, privates, and washer- 
women, 365 days, at one ration per day, is 365,000 rations, at 22 
cents 

Difference between the cost of rations at 22 cents and com muta- 
tion at 75 cents, for ten enlisted men, employed as clerks, mes- 
sengers, laborers, &c, in commandant's, adjutant's and in- 
spector's, quartermaster's and assistant quartermaster's offices 
for 365 days, being 3,650 rations, at 53 cents 

Clothing. 

2,000 non-commissioned officers, musicians, and privates, at 133.26 

per annum, actual cost per contract l£?76-'77 

400 overcoats, at $8.40 each 

Fuel. 

3,894 cords of wood, as follows : one colonel commandant, one col- 
onel, two lieutenant-colonels, four majors, three staff-majors, 
two staff-captains, twelve captains, fifteen first lieutenants, fif- 
teen second lieutenants, one thousand non-commissioned offi- 
cers, musicians, privates, and washerwomen ; six hospitals, one 
armory, five mess-rooms for officers, sixteen offices for com- 
mandant and staff and commanding officers of ports, nine rooms 
for officers of the day, nine guard-rooms at barracks and navy- 
yards, three stores for clothing and other supplies ; one-fourth 
additional on 2.400 cords, quantity supposed to required in lati- 
tude north 36 degrees from September 1 to April 30, 600 cords, 
amounting in all to 3,892 cords, which, at #6.50 per cord, is 



1*12 

illii 

m ft* o*0 4> 



M 



♦80,300 00 



1. 934 50 



66,250 00 
3,360 00 



182,234 50 



69, 610 00 



fills 



188,300 00 



40,000 00 



25, 311 00 25, 000 CO 
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Estimate* of appropriations required for the fiscal year, ^c— Continued. 



Detailed objects of expenditure, and explanations, 



ilia, 



sin 

III! 



I s I* 
£5-3 3 

5-a«*»2ao 



MlLITART STORKS. . 

Pay of mechanics employed in armorer's shop, Washington, re* | 

Sair of arms, purchase of military equipments, ordnance stores, 1 
ags, drams, fifes, and other instruments for the band 



TRANSPORTATION AND RECRUITING. ! 

Transportation of troops and expenses of recruiting ' . 

REPAIR OF BARRACKS. 

Portsmouth, N. H., Boston, Mass., Brooklyn, N. T., Annapolis, ! 
Md., Headquarters. Washington, D. C, Navy-yard, Washing, 
ton, D. C, Gosport, Va., Mare Island, Cal., and for rent of offices 
where there are no public buildings '. 



Hire of quarters. ' 

Hire of quarters for officers where there are no public buildings.. 

Forage. 

Forage for public horses and the authorised number of officers' 
horses 1 



CorrraoENciES. . 

For freight, ferriage, toll, cartage, per diem for constant labor, ' 
funeral expenses of marines, stationery, telegraphing, appro- | 
henaion of deserters, oil. gaa, candles, repair of gas and water- 
fixtures, water-rent, barrack furniture, furniture for govern- : 
meat houses and offices, packing-boxes, bed-sacks, wrapping- j 
paper, oil-doth, crash, rope, twine, carpenters' tools, tools for t 
polioe purposes, purchase of fire-extinguishers, purchase and ' 



repair of hose, repairs to public carryall, purchase and repair of 

harness, purchase and repair of hand carts and wheelbarrows, ! 

purchase and repair of cooking stoves, ranges, sec, stoves 



where there are no grates, gravel, ate., for parade-ground, re- j 
pair of pumps, and for other purposes 



PRnrrao. j 

For printing and binding, to be executed under the direction of 
the Government Printer ' 



Total. 



$10, 000 00 
8,000 00 

11,000 00 
16,000 00 

5,000 00 



35,000 00 



5,000 00 



257, 155 50 



$5,000 00 
5,000 00 

5,000 00 
16,000 OS 

5,000 CO 



90,000 00 



309,300 09 



Submitted September 5, 1877. 

Headquarters Marine Corps, Quartermaster's Office. 



Forwarded : 

C. G. McCawlbt. 

Colonel, Commandant. 



W. B. SLACK. 
Quartermaster, Mariiu Ckrpe* 
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Estimates of appropriations required for the service of ike fiscal year ending June 30, 1879, 
by the quartermaster's department, Marine Corps, 



Detailed objects of expenditure, and explanations. 



provisions. 



300 privates, 365 days, at one ration per day each, is 109,500 rations, at 28 cents per ration 
(submitted) 



CLOTHING. 

300 privates, at 133.36 each per annum, actual cost per contracts 1876-77 (snbmitted) . 

FU*L. 

300 privates, at one and a half cords each, 450 cords, at $6.50 per cord (submitted) .... 

MILITARY BTOR1S. 

Military equipments for 300 privates (submitted) 

TBANSFOBTATIOH AND BXCBUTTINO. 

Transportation and expenses of recruiting 300 privates (submitted) 

Total 



111! 



• 5. 

PS 



124,090 i 
9,978 I 
8,9*51 
1,600 1 
1,500 < 



40,093 00 



Respectfully submitted. 

Quabtsbm asibr's Office, 

United States Marine Corps, 

Washington, D.C., September 5, 1877. 

Forwarded : 

C. 6. McCawlbt, Colonel, Commandant 



W. B. 8LA.CK, 
Quartermaster Marine Corps. 



ABSTRACT OF PROPO8AL8 RECEIVED FOR FURNISHING FUEL AND RATION8 TO THE UNITED 
STATES MARINE CORP8, UNDER THE COGNIZANCE OF THE QUARTERMASTER'S DBPABT- 
MBNT. 



Proposals for rations under advertisement May 1 and July 18, 1877. 


Stations. 


Bidders. 


Rations, per 
hundred. 


Portsmouth, N. H... 


Peters Bros 


$23 00 


James E. Chase 


24 45 




N.F. Mathee 


•18 49 




Harry W. Hall 


18 90 




Peter Higgjns 


19 69} 




Kimberly Bros 


23 40 


Cbarlestown, Mass.. 


Peters Bros..... 


23 00 




N. F. Mathes 


25 00 




Harry W. Hall 


•19 45 




John C.Gilbert 


24 00 




Kimberly Bros 


21 00 


Brooklyn, N.Y 


Peters Bros - 


21 60 


N.F. Mathes 


24 00 




Harry W. Hall 


•18 20 




John C. Gilbert 


18 22 




Kimberly Bros 


18 25 


Philadelphia, Pa 


Peters Bros.... 


23 00 


N.F. Mathes 


28 50 




John C. Gilbert 


29 00 




Kimberly Bros 


23 49 


Washington, D. C. .. 


Peters Bros .••... 


21 60 


N.F. Mathes 


23 50 




Harry W.Hall 


•16 90 




John C. Gilbert 


18 00 




Kimberly Bros.... 


18 15 


Gosport. Va. ........ 


Peters Bros 


20 90 




N.F. Mathee 


25 00 



Google 
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Proposals for rations under advertisement May 1 and July 18, 1877. 



Stations. 


Bidders. 


Rations, per 
hundred. 


Gosport, Va 


HarrvW. Hall 


$18 20 
29 00 

*J8 05 


John C. Gilbert 

Kimberly Bros ................ 


•••> 


Annapolis, Md 


John Kealy 


19 00 


N. F.Mathes 


25 00 




Harry W. Hall 


19 00 




John C. Gilbert 


29 00 




Kimberly Bros .............................. .. 


*18 24 


Mare Island, Cal.... 


J. A. Mclnn is.................................... 


25 99 




Hanley & Snow 


27 00 




N. F.Mathes 


22 99 




Harry W. Hall 


*22 90 


, 


John C. Gilbert 


30 00 




Kimberly Bros 


29 00 


League Island, Pa. . . 


N. F. Mathes 


23 00 


H.W.Hall 


*L8 90 




Samuel T. Reckless.... 


24 00 









•Accepted. 
Proposals for fuel under advertisement May 3, 1877. 



Stations. 



Bidders. 



Portsmouth, N. H.. 

Charlestown, Mass . 
Brooklyn, N.Y 



Philadelphia, Pa- 
Washington, D.C. 



Gosport, Va. 



Annapolis, Md 

Mare Island, Cal... 



William H. Sise 

Peters Bros 

Hamilton A. Mathers. 
C. E.Walker & Co... 

G. A. Hammond 

N. F.Mathes 

Samuel Knight 

Peters Bros 

C. A. Campbell 

Peters Bros 

A. F. Nathan 

Samnel G. French 

James J. Con very 

Peters Bros 

Johnson Bros 

John McElroy 

L.W.Guinand 

Norman L. Fowler 

G.Y.AtLee 

A. A. McCullough 

Peters Bros 

John W. Oast 

Norman L. Fowler 

A. A. McCullough .... 

John Kealy . 

George C. Cross 

Johnson Bros 

Arthur M. Ebbetts . . . . 

J. A. Mclnnis 

James McCudden 

N. F.Mathes 



Wood, 
per cord. 



$13 50 
•6 12 



7 75 
6 50 

8 00 
12 30 
•7 00 
11 50 



*9 35 

•7 45 

8 30 

4 40 

5 43 



4 47 
•4 25 

6 80 
# 4 27 
4 75 
6 50 
4 80 



5 94 
•5 85 



*J0 75 
11 10 
11 47| 



Coal, 
per ton. 



$5 15 

7 90 



•5 00 



5 00 
7 40 

*4 70 
5 87 
5 00 

•3 94 



5 87 
4 05 
4 42 

•3 79 
4 39 
4 15 
4 40 

*4 37 



""4*46 

7 00 


•19 75 
21 00 



•Accepted. 
Headquarters Marine Corps, 

Quartermaster's Office, Washington, September 5, 1877. 

W. B. SLACK, Quartermaster Marine Corps. 
Forwarded : 

C. G. McCawley, Colonel Commandant. 
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Headquarters Marine Corps, 

Paymaster's Office, August 9, 1877. 
Sir: I respectfully submit herewith estimates in detail for the pay 
of officers, non-commissioned officers, musicians, privates, and others of 
the United States Marine Corps, for the fiscal year ending June 30, 
1879. 

I am, very respectfully, yours, &c, 

GEEEK CLAY GOODLOE, 
Major and Paymaster Marine Corps. 
Col. Chas. G. McCawley, 

Commandant United States Marine Corps, Headquarters. 



Estimates of appropriations required for the service of the fiscal year ending June 30, 1879, 
by the paymaster of the United States Marine Corps. 



Detailed objects of expenditure, and explantions. 




s ° a 

O . M . 



PAY OF OFFICERS, NON-COMMIBRIONED OFFICBB8, MUSICIANS, PRIVATES, AND 
OTHKR8 OF THE UNITED STATES MARINE COUPS ; FOR TRANSPORTATION OF 
OFFICERS TRAVELING WITHOUT TROOPS, AND FOR PAYMENTS TO DISCHARGED 
SOLDIERS FOR CLOTHDiO UNDRAWN. 

1 colonel commandant 

1 colonel 

2 lieu ten ant-col on els 

1 adjutant and inspector, 1 quartermaster, and 1 pay- 
master 

4 majors 

2 assistant quartermasters 

20 captains 

30 first lieutenants 

SI second lieutenants 

1 brigadier-general, retired-list 

1 lieutenant-oolonel, retired-list 

3 majors, retired-list 

1 assistant quartermaster, retired-list 

3 captain 8, retired-list 

1 first lieutenant, retired-list 

2 second lieutenants, retired-list 

1 leader of the band 

1 sergeant-major, 1 quartermaster-sergeant, and 1 

dram major 

50 first sergeants 

140 sergeants 

180 corporals 

30 musicians 

96 drummers and flfers 

1,500 privates 

10 clerks and 2 messengers 

Payments to discharged soldiers for clothing undrawn 
^Transportation of officers traveling without troops. . . . 




$4,500 
4,500 
8,000 

10,000 
14,000 
5,400 
46,800 
54,750 
29,540 
4,125 
3.000 
7,500 
2,100 
4,455 
1,125 
2,100 
948 

1,080 
16,200 
31,560 
35,400 

9,996 

17,736 

270,000 

10,000 

20,000 

5,000 



619, 815 



•619,895 



Headquarters Marine Corps, 

Pay matter's Ofice, August 9, 1877. 

Forwarded : 

C. G. McCawley, 

Colonel Commandant. 



GREEN CLAY GOODLOV, 
Major and Paymaster Marine Corps. 
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No. 12.— REPORT OF THE SUPERINTENDENT ON THE RE- 
MOVAL OP THE NAVAL OBSERVATORY. 

United States Naval Observatory, 

Washington, September 15, 1877. 

Sir : I found, upon taking charge of the Observatory, that the mala- 
rious influences surrounding it were notorious, and that from May to 
about the middle of October the officers whose services were necessarily 
in the Observatory at night, paid the penalty in impaired health and in 
diminished efficiency. The fogs which arise from the river, driven by 
the prevailing winds, float above the instruments aud lessen their use- 
fulness. 

Withal, the board of survey created by act of Congress in 1872, stat- 
ing in their report that the site of the Observatory is needed for pro- 
jected improvements, recommend that the observatory be removed from 
its present locality to a better one. They remark, with apparent truth, 
that the sale of this reservation (No. 4) " would produce a sum sufficient 
to procure a site abundantly large, where this great Institution in 
which all Americans take just pride, could be developed on a scale 
which its merits and-importance demand." 

For these reasons, I earnestly recommend that a suitable site, north of 
the city aud inside the District of Columbia, be procured for a new Ob- 
servatory. 

The area allotted to this purpose need not necessarilv be more than 
twenty-five or thirty acres in extent ; but as much as this is needed, 
since, if surrounded by dwellings or factories, the smoke would obscure 
the clearness of vision, the traffic would shake the instruments, and 
some high structure, if placed upon the meridian near our instruments, 
might bide a useful part of the heavens. 

The present Observatory is in a very dilapidated condition, and it 
will require $28,909.35 to put it in suitable repair. An inspection of 
the premises will show better than words how imperative it is to make 
provision for its reuovation. 

The expense attending this may be avoided, however, in case Con- 
gress shall agree to remove the Observatory to a less objectionable 
place. 

As preliminary to any change of site, the land must be procured, and 
before the Observatory can be built plans and specifications must be 
prepared for the work, I have asked for $100,000, or so much thereof as 
may be necessary, to effect these objects. 

I append hereto copies of some papers bearing upou the expediency 
of removing the Observatory. 

I have the honor to be, very respectfullv, vour obedient servant, 

JOHN RODGERS, 
Rear-Admiral, Superintendent. 

Hon. R. W. Thompson, 

Secretary of the Navy, Washington. 



No. 1617 H Street, Washikgton, 

September 4, 1877. 
Sir: In answer to your communication of the 3d instant, requesting 
my opinion as to the sanitary condition of the Naval Observatory, I 
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beg to state that I had medical charge of the naval officers and their 
families at Washington, including the observatory, for two terms, to- 
gether embracing a period of nearly eight years, viz, from February 1, 
1851, to January 11, 1855, and from December 31, 1864, to January 15, 
1869. 

From this experience, I am decidedly of the opinion that the location 
of the observatory is unhealthful, caused, as 1 thiuk, by the malaria 
from the shores of the Potomac, from which no artificial means will 
secure it. 

In this connection I forward to you a copy of the certificate of death 
which I made to the Medical Bureau in the case of Capt. James M. Gil- 
liss, United States Navy, Superintendent, who died at the Observatory 
on the 9th of February, 1865. 

I do not doubt that a healthful site for the Observatory may be found 
on the high grounds to the north of Washington. 

I am, very respectfully, your obedient servant, 

GEOKGE CLYMER, 
Medical Director, United States Navy* 

Bear-Admiral JonN Kodgers, 

Naval Observatory, Washington, D. C. 

Copy of the "certificate of death" made to the Medical Bureau; accompanying letter report- 
ing the death of Captain Gillies. 

I hereby certify that James M. Gillies, who was a captain in the United States Navy, 
while attached to the Naval Observatory, and holding the rank above mentioned, 
departed this life on the 9th day of February, in the year 1865 ; and that he died of 
serous apoplexy, as set forth in the record of his case, as follows : 

Captain Gilliss had been stationed at the Naval Observatory for some years, a local- 
ity noted for its insalubrity. During the last snmmer and fall he was frequently at- 
tacked with intermittent and, on one occasion, with remittent fever, which left him 
in a weak condition ; this, combined with excessive mental labor incident to his posi- 
tion, no doubt caused his death in the line of duty. 

GEORGE CLYMER, 
Surgeon, United States Navy, 



Washington, D. 0., September 7, 1877. 

Sib : In reply to yonr letter of the 3d instant, asking my opinion with 
regard to the sanitary character of the Naval Observatory, I have to 
state that daring my two terms of service there, March 1, 1856, to 22d 
April, 1859, and from 27th February, 1869, to April 1, 1873, frequent cases 
of malarial fever occurred among the officers, more especially those en- 
gaged in night observations. 

The families of the superintendents residing at the Observatory suf- 
fered most severely, the effects of which can even yet be observed in 
some cases. 

The ground on which the buildings stand has a subtratum of red 
sand, porous, and consequently unhealthy. The miasmata from the 
adjacent marshes, wafted by the prevailing southwest and southeast 
winds, penetrate every crevice, and the dense fogs from the shores of 
the Potomac so envelop the entire hill as to render at times observa- 
tion impossible. I, therefore, consider the observatory, with its surround- 
ings, eminently unhealthy and unsulted for the purposes intended ; and 
that its removal to some more eligible height, westward of the city, not 
only desirable but necessary ; and would further add, that its removal 
would enable the city authorities to carry out certain contemplated im- 
provements by which the cause of disease in the vicinity would be, in 
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a great measure, removed, and an enhanced value given to property hav- 
ing now a merely nominal one. 
With respect, 

CHAS. D. MAXWELL, 
Medical Directory United States Navy. 
Rear Admiral John Rodgees, 

Superintendent Naval Observatory. 



United States Naval Dispensary, 

Washington, D. C, September 10, 1877. 
Sir : In compliance with your request, contained in a communication 
dated September 3, instant, asking my professional opinion of the san- 
itary condition of the location of the United States Naval Observatory, 
I beg leave to state that during the two years I have been attached to 
the Naval Dispensary, as attending surgeon, the officers of the observa- 
tory have been frequently sick from the effects of constant exposure to 
malarial influences in the discharge of their official duties. 

I do not think that any very material improvement can be made in the 
buildings or grounds that will effectually eliminate the local causes of 
disease, even by the expenditure of large sums of money. It seems to 
me that it would be true economy to remove the entire establishment to 
some desirable point in the vicinity of Washington, where the necessary 
sanitary conditions might be ftrtly secured to maintain the personnel of 
the observatory in the highest state of physical efficiency. 
Very respectfully, your obedient servant, 

PHILIP S. WALES, 
Medical Inspector, United States Navy. 

Rear-Admiral John Rodgers, U. S. N., 

Superintendent United States Naval Observatory. 



Georgetown, D. C, September 5, 1877. 
Dear Sir : In reply to your request, I will state that thirty years, or 
more, I have, from personal observation, been familiar with the state of 
health at the present location of the Naval Observatory. 

During this whole period it has been subject to malarial fever. I have 
attended numbers in that locality, and I do not think that any summer 
or autumn has passed without its development. 
Very respectfully, 

GRAFTON TYLER, M. D. 
Rear- Admiral John Rodgers, U. S. N. t 

Superintendent, &c. 



Washington, September 7, 1877. 

Dear Sir : In reply to your letter of the 6th instant, I would respect- 
fully state that from over twenty years' experience of practice in the 
immediate neighborhood of the United States Observatory, I have been 
convinced of the unheal thfuiness of that part of the city, owing to the 
condition of the river shores and flats. 

During both periods of Admiral Davis's command at the Observatory 
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I was frequently called to attend different members of his family who 
were suffering from some form of malarial fever, notwithstanding the 
Admiral took the precaution to send all his household away during the 
summer and fall months. 

Although the Admiral's death was not directly due to malarial fever, 
yet I am convinced that his residence at the Observatory was one of the 
principal causes of undermining his health and thus tended to shorten 
his life. 

Very respectfully, your obedient servant, 

D. R. HA.GNER, M. D., 

1812 H Street. 



Washington, D. 0., September 3, 1877. 

My Dear Sir : I have had the honor to receive your favor of the 1st 
instant, requesting me to state if, in my opinion, the disease of which 
the late Professor Ferguson died was due to malarial agencies which 
affect the sanitary condition of the Naval Observatory. 

In reply, I do not hesitate to say that for a long period, running 
through many years antecedent to bis death, Professor Ferguson was 
subject to slight attacks of malarial fever, the origin of which I traced 
directly to his residence at the Observatory. 

It is a fact easily authenticated by the observation and experience of 
the older practitioners of medicine in this city (especially I would refer 
to Dr. J. 0. Hall), that malarial fevers <Jf a severe type have prevailed 
in that locality since the erection of the Observatory, the families of 
those naval officers who were required to reside there being compelled 
to abandon the place during certain months of the year in consequence 
of its insalubrity. 

During the years of 1849 and 1850, 1 was assigned to the duty of 
attending the officers stationed at this post, and had ample opportunity 
to observe the pernicious effects of the malaria which infested thatlocality. 
When we consider the immediate proximity of the low marshes stretch- 
ing along the river at the base of the hill upon which the Observatory 
is situated, together with the recognized fact that marsh malaria most 
usually manifests its effects at the nearest eminence from its paludal 
source and to the leeward of the prevailing wind, we can readily under- 
stand why this locality has always been, and will continue to be, sub- , 
ject to malarial fevers. The truth of this statement you can at once verify 
by obtaining the experience of those officers who have resided at the 
Observatory during the last quarter of a century. 
Very respectfully, your obedient servant, 

ALEXR. Y. P. GARNETT, M. D. 

Professor Yarnall, 

Naval Observatory. 



United States Naval Observatory, 

Washington, September 4, 1877. 
Sir : I have received your letter of this instant, asking me to state my 
opinion, formed from the exercise of my professional duties, in regard to 
the condition of the atmosphere as affecting the observations which I 
have been called upon to make. 

In answer to your communication, I would state that generally the 
coudition of the atmosphere is favorable to observation, except in the 
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fall, principally in September and October, we have often to stop work 
from the fogs which rise from the river after midnight The banks which 
you may have observed from a higher position hanging over this part 
of the city do not, I think, mnch affect us. 

Very respectfally, your obedient servant, 

M. YARNALL, 
Professor Mathematics, United States Navy. 
Rear- Admiral John Rodgers, 

Superintendent of the Observatory. 



United States Naval Observatory, 

Washington, September 5, 1877* 

Sir: You have requested me to give you an idea of my impressions 
with regard to malaria at the Observatory from my long experience of 
twenty-five years' service connected with it. 

When I joined the force at the observatory, it being the 2d of Octo- 
ber, they were getting over their summer experience, and the impression 
then was that Commodore Morris would give an order that observations 
should be suspended during the last summer and first fall mouths. 
This order was not given, and we continued in the future to observe 
during those months. 

I cannot give a better idea of the condition 1 of our summer and fall 
atmosphere than to narrate its effects upon the observers and those who 
live at or near the observatory. 

Captain Maury's family were more or less sick with chills and fever 
every summer. 

Captain Gilliss was in the habit of using quinine very freely, and it 
is possible that this had something to do with his early death. 

Admiral Sands generally removed his family to the country ; but by 
remaining here a little late one summer, he was reduced to the edge of 
the grave. 

The late Rear- Admiral Davis suffered from malaria one fail for two 
or three months, besides being sick with it at other times ; and Mrs. 
Davis was made quite ill from the same cause. 

The most remarkable case, however, was that of the Rev. Moses 
Springer, one of our aids. He was lame, and obtained board a little 
east of the Observatory on account of its nearness. I asked him 
whether he was not afraid to live so close to the Observatory ; but being 
naturally a very robust man, he made light of it. In the summer he was 
attacked with bilious fever, and only recovered through the skill of the 
late Dr. Smoot. Upon his return to duty, I told him it was absolutely 
necessary for him to change bis lodgings, but with fatal obstinacy he 
continued still to board in the same place, and the next summer was 
attacked with dysentery, from which, after a few months' illness, he died; 
a man who, I think, nnder favorable circumstances, would have lived 
to an advanced age. 

The next case was that of the late Professor Hubbard, who persisted 
in sleeping at the Observatory ; was attacked with the typhoid fever, 
and perished a martyr to malaria. This was a severe loss, for Hubbard 
was one of the brightest men we have ever had at the Observatory, and 
his death was deplored by the whole scientific world. 

Another case of death from the same cause was that of the late James 
Ferguson, who as a hard worker has not had his equal. Mr. Ferguson's 
disease was of the kidneys, which was greatly aggravated by his con- 
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stant labors in the Observatory. No thought of himself could keep him 
from his work, audio my opinion he perished much sooner than a man 
of his strong constitution should have done. 

These were causes leading to death, but we have had much sickness 
among our watchmen, one of whom came near dying with typhoid 
fever caused by malaria, and others have almost always, as the fall 
comes around, suffered with chills and fever. 

As regards myself, I have had attacks of chills and fever on several 
occasions, at times when I was called upon to observe the moon after 
midnight. Even Professor Hall, as strong as he now is, bad a long spell 
in acquiring his acclimation. 

We have all grown wiser with time, and we now cease to sleep at the 
Observatory. This is done at the expense of our efficiency 5 for it is obvi- 
ous that an observer should sleep near the Observatory, so that he can 
be called at any time of night. 

Very respectfully, your obedient servant, 

M. YARNALL, 
Professor of Mathematics. 

Rear Admiral John Rodgers, U. S. K, 

Superintendent United States Naval Observatory. 



United States Naval Observatory, 

Washington, D. 0., September 10, 1877. 
Sir : In answer to yours of the 4th instant, I would respectfully state 
that I entirely concur with your view that the Observatory should be 
removed to a better location, for the following reasons : 

1. The unhealthfulness of the present location is such as greatly to 
diminish the working capacity of tbe observers. I believe that this ca- 
pacity would be increased by one-third, could the observers safely live 
and sleep near the seat of their labors. 

2. The scheme of city improvements contemplates making the region 
around the Observatory one of great commercial activity, and contem- 
plates the building of a railroad around the foot of the hill on which 
the buildings are situated. The execution of this project would be in- 
compatible with the continued efficiency of astronomical work in the 
present location. 

3. The present building is entirely inadequate to tbe needs of a na- 
tional scientific establishment, having been built more than thirty years 
ago, when American astronomy was in its infancy. The large and val- 
uable library of the Observatory is outgrowing the limits which can be 
provided for its accommodation, and is now housed in what was formerly 
an observing- room, where its proper protection from the vicissitudes 
of weather is hardly possible. There is no proper place to store the 
records of observations and calculations made during the period now in- 
cluding thirty-two years; and the instruments used in the observations 
of the late transit of Yeuus have mostly to be stored in a small room, 
where they are greatly exposed to destruction by fire. The architecture 
of the present building is such that it cannot be readily enlarged to meet 
the increasing needs of the establishment. One of the principal instru- 
ments of the Observatory (the prime vertical transit) has to remain un- 
used because the room in which it is placed is appropriated as a store- 
room and passage-way combined. 

Efow inadequately the present establishment represents tbe science of 
the nation may be seen by reflecting that the great Russian observatory 
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at Pulkowa cost $440,000, and that the Austrian Government is now 
erecting a new observatory on nearly as large a scale. I conceive that 
recent improvements in the art of observatory-construction would enable 
us to build an establishment as efficient as either of these at a much 
smaller cost. 

Very respectfully, your obedient servant, 

SIMON NEWCOMB, 
Professor, United States Navy. 
Bear- Admiral John Rodgers, U. S. N., 

Superintendent of the Naval Observatory, Washington, D. C. 



United States Naval Observatory, 

Washington, September 8, 1877. 
Sir : In reply to your letter of the 4th instant, asking for a statement 
of my judgment of the condition of the atmosphere in regard to astro- 
nomical observations in the present location of the Naval Observatory, 
I have the honor to submit the following: 

My experience is that the observations which are chiefly affected by 
the river fogs are those of faint objects, like comets or the small planets, 
when observed at a low altitude. During the summer and fall it not 
unfrequently happens that observations of such objects are prevented 
by these fogs. 

I am, respectfully, &c, 

ASAPH HALL, 
Professor Mathematics, United States Navy. 
Rear- Admiral John Rodgers, U. S. N., 

Superintendent Naval Observatory. 



United States Naval Observatory, 

Washington, September 8, 1877. 
Sir : I have the honor to submit the following statement, in reply to 
your letter of the 4th instant, asking my opinion, formed from the exer- 
cise of my professional duties, with regard to the atmospheric condi- 
tions affecting astronomical observations made at this Observatory. 

My own experience, taken in connection with a study of the meteoro- 
logical records of the United States, leads me to believe that the amount 
of clear weather in the vicinity of Washington is as great, and the 
atmospheric conditions are probably as favorable, to astronomical work 
as in any other part of the country. 

Occasionally, on an otherwise clear night, a slight mist rises from the 
river; but it is rarely so dense as to interfere appreciably with meridian 
work, although perhaps it may sometimes prove an impediment in the 
'case of very faint objects. It should be remarked, however, that these 
mists are confined to the river valley, and if the observatory had been 
situated upon the hills to the north of the city, its atmospheric condi- 
tions might, perhaps, have been slightly better than they now are. 
I am, sir, very respectfully, 

WM. HARKNESS, 
Professor of Mathematics, United States Navy. 

Hear- Admiral John Rodgers, U. S. N., 

Superintendent United States Naval Observatory, 

Washington, 2>. C. 
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United States Naval Observatory, 

Washington, August 31, 1877. 
Sir : In regard to the location of this Observatory, I have the honor 
to report: 

1. That the peculiar location, in addition to its effect on the health of 
the officers on astronomical duty, has a very bad influence on the work 
with the* more delicate instruments. At intervals throughout the year, 
and on nearly every night from May to December, the surface of the 
Potomac River in the vicinity of the Observatory is covered toward 
the latter part of the night with a mass of vapor or fog, which rises to 
such a height as completely to envelope the observatory, and is so dense 
as seriously to interfere with all observations of small objects. 

From Georgetown Heights, the whole southwestern portion of the city 
is shut out of view, and the ^Potomac basin seems like a lake. 

2. The heated air over the dwellings north of the Observatory seri- 
ously interferes, in the winter, with the definition of all objects within 
25° of the horizon, and the increase of the number of buildings in that 
section of the city augments the difficulty every year. 

Very respectfully, 

JOHN R. EASTMAN, 
Professor of Mathematics, United States Navy. 
Rear- Admiral John Rodgers, U. S. N., 

Superintendent United States Naval Observatory. 

Philadelphia, September 8, 1877. 

Admiral : During a service of nearly five years at the Naval Ob- 
servatory, I have been engaged on the transit-circle and the 26-inch 
equatorial, and frequently the subject of observation has been situated 
low down toward the southern horizon. I have also observed the same 
object at other observatories, principally at West Point, N. Y., at Dr. 
Draper's private observatory, at Hastings, on the Hudson, and at the 
observatory of Harvard College. My invariable experience has been 
that the atmospheric conditions obtaining at Washington for objects of 
low altitude are less favorable than those of the other Observatories in 
question, and this I attribute almost entirely to the proximity of the 
Naval Observatory to the river, whose fogs and vapors exert a decidedly 
hurtful influence upon the astronomical work. Their deleterious effects 
upon the health of the observers is well known, and cannot fail to affect 
in its way the activity and usefulness of the institution. 

At the above-named Observatories upon the Hudson, I have fre- 
quently had an opportunity to see the fog lying in and just above the 
river, and generally in the lower places, while the Observatory itself 
was in these cases free from fog. 

At Washington I have often observed a similar effect, with the differ- 
ence that the situation of the Naval Observatory exposes it to the 
effect of the fogs which are escaped by the others. It is the result 
of my experience that the situation of the Naval Observatory is unfa- 
vorable in this regard for the prosecution of observations near the hor- 
izon, and this is particularly the case with the important work of the 
transit-circle and the 26-inch equatorial. 

I have the honor to be, Admiral, very respectfully, your obedient serv- 
ant, 

EDWARD S. HOLDEN, 

Professor, United States Navy. 

Rear- Admiral John Rodgers, U. S. N., 

Superintendent United States Naval Observatory. 
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Extract from the "Report of the Board of Survey, ordered by Congress* 
on the improvement of the Harbor of Washington and Georgetown, Dis- 
trict of Columbia, 1872." 

» » » . » » » » 

Reservation No. 4, at the southwest edge of the city, on the Potomac, 
together with a small amount of private property adjoining, is located 
on a high hill, requiring very steep grades in the adjacent streets. Along 
the foot of this hill runs the water-front, in such close proximity as to 
render it totally unavailable for any business purpose. The necessities 
of the improvements in this part of the city demand the rednction of 
this bill and high ground to such grades as the authorities of the Dis- 
trict may deem necessary to meet the emergencies of the case. 

Unfortunately, upon this reservation is situated one of the very best, 
most ably conducted, and valuable scientific institutions of the govern- 
ment, viz, the Naval Observatory. Although it is most important that 
this hill be reduced, it should not and must not be at the expense of the 
slightest injury to this important observatory, but, on the contrary, to 
its great advantage. Very much better localities can be found within 
the District, and the sale of the reservation would produce a sum suffi- 
cient to procure a site abundantly large, where this great institution, 
in which all Americans take just pride, could be developed on a scale 
which its merits and importance demand. 

We are authorized by the Secretary of the Navy to state that the 
department would not object to the removal of the Naval Observatory 
from its present to a more eligible site within the District. 

The materials from this hill can be most profitably used for filling the 
low grounds between it and Seventeenth street west, as well as the 
reclaimed lands. 

A. A. HUMPHREYS, 
Bvt Moj. Qen. and Brig. Gen., Chief of Engineers, U. S. A., 

President 
BENJAMIN PEIRCE, 

Superintendent Coast Survey. 
O. E. BABOOCK, 
# Bvt Brig. Gen. and Major of Engineers, U. S. A., 

Commissioner of Public Buildings and Grounds. 
HENRY D. COOKE, 

Governor of the District of Columbia. 
ALEXANDER R. SHEPHERD, 
Vice-President Board of Public Works, D. C. 
O. P. PATTERSON, 
Hydrographic Inspector Coast- Survey, 

Secretary. 



Letter from Quartermaster-General M. C. Meigs, U. S. A., to the sanitary 
committee of the board of health of the District of Columbia. 

Washington, D. C, August 16, 1877. 
I have not carefully studied this subject, but, from what I have ob- 
served during my residence in Washington, I am of opinion that the 
flats which lie above and below the Long Bridge should be diked and 
filled up ; at first dredging a good navigable channel along the water-front, 
and using the earth excavated from this channel to raise the margin of 
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the flat, while, at the same time, by a temporary railroad-track, the high 
ground of Camp Hill, about the Observatory, should be spread over the 
surface, covering the mud of the flats and that excavated from the 
Washington channel. 

The United States Naval Observatory should be removed to the high 
grounds north of the city, and thus be lifted above the fogs and malaria 
which now interfere with astronomical observations by obstructing vis- 
ion and shattering the nerves of the observers. 

This improvement would increase the area of the city and improve its 
health. It would be a paying improvement, whether the land redeemed 
was laid out and sold for building purposes or planted and used as a 
park. 

The whole fronts of the reclaimed lands should be supported by a line 
of re vestment of stone, resting on a platform supported on piles. 
I am, very respectfully, your obedient servant, 

M. C. MEIGS. 



WORK OP THE OBSERVATORY AND ITS APPRECIATION ABROAD. 

» 

I beg leave also to present in this connection some important consid- 
erations in relation to the work of the Observatory and the estimate 
placed upon it by high authorities in Europe, and I commend these 
statements to the attention of the department and of Congress. 

The work of this observatory, like that of the Greenwich Observatory, 
England, has always contemplated the direct relation between the high- 
est astronomical results and the improvement of navigation. In Eng- 
land, the Astronomer Eoyal is directed by his warrant of office "to 
apply himself with the most exact care and diligence to the rectifying of 
the tables of the motions of the heavens and the places of the fixed 
stars, in order to find out the so much desired longitude at sea for per- 
fecting the art of navigation f and the present Astronomer Royal, Sir 
George B. Airy, has repeatedly referred to this in his official reports, 
adding that u the building was erected mainly for observations of the 
moon and of stars regarded as accessories to lunar observations, the 
search for comets, &c, forming no part of the usual business of the 
observatory." 

The United States Naval Observatory owes a like origin entirely to 
those wants and uses of the Navy and merchant marine that pertain to 
navigation, as plainly appears on reference to the recommendations of 
the Navy Department, the memorials presented to Congress, and the 
reports of its committees adopted at its establishment in 1843. 

Its legitimate work in the furtherance of navigation has been steadily 
pursued, evidence of which is to be found in its series of annual vol- 
umes and special treatises dating from its establishment, nearly one 
thousand copies of which are now yearly supplied to a foreign and 
home demand. The larger part of its work is in fields of immediate 
practical value. 

1. In the determination of positions of important points within oar 
country, it is in nearly constant co-operation with the Coast Survey 
and with the heads of exploring parties in determining the latitudes 
and longitudes of cities, boundary-points, aud important stations in 
every part of the States and Territories. Some of these determinations 
will be found reported in full within its volumes, as the report on the 
difference of longitude between Washington and Havana, and between 
Washington aud Saint Louis, by Professor Harkness ; and that on the 
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lougitude between Washington and Detroit, Mich., and Carlin and Aus- 
tin, Nev., and between Washington and Odgen, Utah, by Professor East- 
man. 

All lougitu'les in this country are now, in the first place, determined 
by means of or are referred to this Observatory. 

2. It cooperates with the Navy in determining positions abroad. It 
is the depot where the chronometers for the Navy are kept and rated, 
and from which naval vessels are supplied with them on beiug placed in 
commission. Its appliances are always open to officers of the Army and 
Navy who wish to avail themselves of them in determining positions. 

It drops a time-ball at noon from its own dome, and, through the 
agency of the telegraph wires, a ball at noon also in the city of New 
York ; and gives the time to the wires for transmission through the 
United States. 

3. The institution has from its foundation rendered esseutial aid to 
the American Bpbemeris and Nautical Almanac by perfecting the 
tables indispensable to the navigator and the astronomer. Observa- 
tions of the moon afford the best means for determining the longitude 
at sea when chronometers fail from any cause, and on land at great 
distances from a telegraph station. All the tables of the moon being 
hitherto defective, a study of the causes of these defects has been car- 
ried on for some years, founded on a discussion of all accurate observa- 
tions of eclipses on record from the earliest ages, to the middle of the last 
century. 

The appreciation of the work of the Observatory by the astronomical 
and other scientific authorities of Europe may be learned in part by 
such references as follow; the only two authorities quoted being the 
German Astronomical Review, and the Monthly Notices of the Eoyal 
Astronomical Society of England. 



I. — Tabular exhibit of the number of page* of the International Astronomical Society's 
Qaarterlg Review ( VierUMakrschrtft der Astronomisohen Gesellschaft), devoted to review- 
ing the work of various observatories and of the astrrnomers connected with them. 
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I. — Tabular exhibit of the number of pages of the International Astronomical Society's Quar- 
terly Review, fc. — Continued. 
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An inspection of the preceding table will show that, so far as astro- 
nomical work has been reviewed by this leading German Review, daring 
the ten years of its existence, the Naval Observatory has held a large 
place in its voluntary notices. The acquisitions of the older observatories, 
accumulated for centuries, amount in their aggregate value to far more 
than those to which this recent institution can pretend. 

II. In the report of the council of the Eoyal Astronomical Society of 
England, for the year 1874, the "Washington Catalogue of Stars," ob- 
served at the United States Naval Observatory during the year 1845 to- 
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1871, and prepared for publication by Professor M. Yarnall, is noted as 
" a valuable contribution to observing astronomy ; the catalogue contain- 
ing 10, 658 observed stars, and including many observed in the Army 
and coast surveys, and many from Lacaille's Catalogue, not hitherto re- 
observed." 

In the same report, and in the address of President Cay ley, when pre- 
senting the society's gold medal for astronomical work, the contributions 
of Professor Newcomb to the volumes of its observation for the years 
1865, 1870, and 1873, and to other publications, are commended as — 

Exhibiting, all of them, a combination, on the one hand, of mathematical skill and 
power, and, on the other, of good hard work devoted to the furtherance of astronomical 
science. The Memoir on the Lunar Theory contains the successful development of a 
highly original idea, and cannot but be regarded as a great step in advance in the method 
of the variation of the elements, and in theoretical dynamics generally ; the two sets 
of planetary tables are works of immense labor, under the guidance of profound mathe- 
matical skill. 

The announcement is also made that the tabular place of the planet 
Uranus, for the year 1877, had been incorporated into the British Nauti- 
cal Almanac from the table calculated by Professor Newcomb. The 
monthly notice of the Royal Astronomical Society has also given full 
place to the contributions by Professor Holden on the interesting Ring 
Nebula in Lyra, on the Trifid Nebula, the Satellite of Uranus, and other 
astronomical topics. 

In the most recent memoir, "I/Astronomia in Roma," from the pen of 
the distinguished astronomer of Rome, Padre Secchi, the observatories 
of "Pulkova, Greenwich, Washington," &c, are placed together in the 
first class. 

The search for new objects has never been made a part of the regular 
work of the observatory, because it has generally been felt that an insti- 
tution supported at the expense of the nation should confine its ener- 
gies to fields known to be remunerative. Still, it has taken a place near 
the highest as a seat of discovery. The first discovery of a planet made 
on this side the Atlantic was by Mr. Ferguson, in 1854, with the old tele- 
scope of the Observatory. Recently, the discovery of two satellites of 
Mars, by Professor Hall, must, by the common consent of astronomers, 
rank as the greatest telescopic discovery since that of Neptune in 1846. 
Considering that Mars is the nearest planet outside the earth, and has 
been constantly scrutinized ever since the invention of the telescope, it 
will probably be conceded that this is one of the most surprising discov- 
eries ever made. It may be remarked that the regular work of making 
observations, with the great telescope, on the Satellite of Saturn, in order 
to determine the mass of that planet, was not stopped a single night by 
this discovery. 

It will be seen from the foregoing that the observatory is a great na- 
tional institution, and that within its sphere, it amply returns, both in 
material value and national fame, all the sums expended upon it 

And it will also be seen that an institution which has given so much 
fruit should not be confined to a locality where fogs hinder the observa- 
tions, and malaria undermines the energies of the observers. 
Very respectfully, 

JOHN RODGERS, 
Rear- Admiral, Superintendent 
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No. 13.— REPORT OF THE SUPERINTENDENT IN RELATION 
TO CHANGE OF ORGANIZATION OF THE OBSERVATORY. 

United States Naval Observatory, 

Washington, November 26, 1877. 

Sir : It has been mooted whether the observatory could not be advan- 
tageously changed iu location aud in organization, by putting it under 
a scientific head, and by creating it a national observatory under some 
other department of the government rather than under that of the 
Navy, as at present. It may surely be moved to another less objection- 
able site with manifest advantage. But I am supported by all the 
professors in my opinion that a naval organization is the most eligible 
one. 

Practical difficulties rise up against transferring the observatory into 
other hands. The professors here, belonging to a fixed corps, have their 
positions aud their compensation so secured as to conduce to their tran- 
quil pursuit of science without the distractions of uncertain pay or of 
uncertain tenure of office, and without the fear of being displaced. 
With uncertain pay, with an ill-secured position — countermining those 
who undermine, as might be the case in civil service — no useful work 
could be done. These professors here, officers of the Navy, have been 
so useful at home, they have done so much to advance our international 
reputation as astronomers, that to cast them off would be ungracious. 
Yet what can be done with them f The common-sense answer is, let 
them alone. It is safe to say that no department of the government, 
other than that of the Navy, has a trained corps of observers practiced 
ia the delicate manipulation of such large instruments. To educate 
others would cost time and money. 

No corps in which observatory-work is casual, to be abandoned upon 
occasion for the proper duties of another profession, can compete with 
the observatories of Europe*, in which astronomical observations are a 
lifelong pursuit. The naval professors can do this, and tbey do suc- 
cessfully accomplish it. Where else under the government can their 
equals in this line of science be found f 

If experience in any calling has actually the advantages which man- 
kind generally attribute to it, then these gentlemen may be expected to 
do better work than any one not specially trained ; and even further, 
having no special corps duties outside their present occupation, they 
possess qualifications superior to persons who, having a special profession 
outside of astronomy and mathematics, may be expected to be better 
versed in their specialty than in their casual employment as astronomers. 

It is to be feared that a national observatory open to the whole body 
of American astronomers, would gravitate into the political arena, where 
mere unobtrusive merit would avail lefes than sectioual partialities, or 
specious pleading supported by personal preference. 

The Naval Observatory, arising under naval needs, has grown under 
its naval organization to a very high place in science. It, as well as the 
Observatory at Greenwich, having a source in the needs of navigation 
and of the Navy, is naturally under the Navy Department? and since 
it sprang up primarily and naturally as Greenwich did, under the Navy, 
so I think had it better remain there, as Greenwich does. 

The changing of the character of the Superintendent from a non-scien- 
tific head to that of a professed scientist is a more difficult matter. My 
own prepossession before I came here was that th.e Superintendent should 
as naturally be a scientific man as that the captain of a ship should be 
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a sailor. The duties, however, are so different that no deduction from 
the one case establishes a reason in the other. 

The statement may, perhaps, be hazarded that authors, inventors, 
musicians, are naturally jealous of each others' professional reputation. 
It may be feared that mathematicians and astronomers are not free from 
the same weakness ; and so far as this is true, so far would its existence 
militate against harmony and efficiency. 

The professors, themselves, argue the question of Superintendency 
more forcibly than I can do, in both its aspects ; the majority Advocating 
the continuance of a line officer as head, and an able minority advocat- 
ing a change in this respect by substituting a scientific head for the 
institution. 

Taking the subject in its whole aspect, I incline to the opinion that 
the present organization, under which the Naval Observatory has in a 
short time attained so very high a place among the observatories of 
the world, is the most eligible oue. 

44 Let well alone" is a safe motto, and here the present organization 
has done so well that we hazard nothing and keep much in following 
the homely advice of this proverb, 4< Let well alone." 
Very respectfully, your obedient servant, 

JOHN RODGEKS, 
Rear- Admiral, Superintendent 

Hon. R. W. Thompson, 

Secretary of the Navy % Washington. 



United States Naval Observatory, 

Washington, November 24, 1877. 

Sib: In reply to your request that we should express our opinion 
concerning the best form of organization for the United States Naval 
Observatory, we respectfully make the following statement : 

The Naval Observatory was established in 1845. through the efforts 
of an officer of the Navy, the late Gapt. James M. Gilliss, and although 
it was for a time partially diverted from its proper work, its scientific 
activity has been such that in the short space of thirty-two years it is 
conceded to have taken rank as the third observatory in the world. 
All this has been accomplished under the superintendency of line 
officers of high rank, and under only one of them have any of the 
interests of the institution suffered. 

The superintendent of the Observatory must necessarily take charge 
of its financial affairs and attend to such of its interests as come before 
Congress and the Navy Department. These necessarily absorb nearly 
all his time, and no scientific man can afford to step from the ranks of 
scientific workers into such a position unless he hopes to build up his 
reputation upon the labor of others. Furthermore, there are few emi- 
nent astronomers who have not made their reputations by the cultiva- 
tion of some specialty to the exclusion of almost everything else ; and 
were such a man made superintendent of the Observatory, there would 
be great danger that the whole force of the establishment would be em- 
ployed in advancing his specialty ; thus preventing his assistants from 
engaging in other work of equal or perhaps greater importance, and 
greatly limiting the scope and usefulness of the institution. 

Were the Observatory transferred to the civil service, it would lose 
the immense advantages which it now derives from its naval organiza- 
tion j and its scientific success would be endangered by the evils which 
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are inseparable from a service subject to political influence^ The ex- 
penses of the institution wonld also be largely augmented, because it 
would then have to pay for labor which is now performed by the line 
and staff officers of the Navy. 

It may not be improper to mention that, with a single exception, the 
success of observatories managed by civilians in the United States has 
not been such as to encourage a trial of their system ; and we regard 
it as certain that the withdrawal of naval discipline from this institu- 
tion would be a serious detriment. 
In view of these considerations, we are of the opinion that — 
1st. The Observatory should remain attached to the Navy Depart- 
ment, that being the branch of the government to which it most natu- 
rally belongs. 

2d. The superintendent of the Observatory should be a line officer of 
the Navy, of high rank, whose duty it should be to lflok after the busi- 
ness affairs of the institution, thus leaving the scientific corps leisure 
for their proper work. 

3d. We think the plan introduced by the present superintendent, 
Bear- Admiral John Eodgers, of holding a monthly meeting of the offi- 
cers of the Observatory, at which all the operations of the institution 
are discussed, is a most excellent one. 
Very respectfully, your obedient servants, 

M. YARNALL, 
Professor of Mathematics. 

ASAPH HALL, 
Professor of Mathematics. 

WM. HARKNESS, 
Professor of Mathematics. 

J. E. NOURSE, 
Professor of Mathematics. 

J. R. EASTMAN, 
Professor of Mathematics. 
Rear- Admiral John Rodgers, U. S. N., 

Superintendent United States Observatory. 



The Nautical Almanao Opfiob, 
Washington, D. 0., November 24, 1877. 
Sib : In accordance with your request, I have the honor to express 
my opinion on the following two points: 

1. Whether the Naval Observatory should remain under control of 
the Navy Department. 

2. Whether it is more advantageous that the superintendent should 
be a line officer of the Navy or a practical astronomer. 

In regard to the first point, I am of opinion that it should remain 
under the control of the Navy Department, be the depot of the naval 
chronometers, and have the same relation to the Navy Department tha t 
the Greenwich Observatory bears to the admiralty of England. 

In regard to the second point, I am of opinion that the establish- 
ment should have a scientific head, for these reasons: 

1. The generally-recognized necessity that every office should, so far 
as practicable, be under a head professionally acquainted with its 
routine of business, exists here. The most important duty of the super- 
intendent is to see that the observations made and the work performed 
are those most advantageous for the objects with which the institution 
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was founded ; that the calculations are correctly made ; and that har- 
monious cooperation is secured among the various departments. The 
securing of these objects requires a permanent policy, which can only be 
inaugurated by a scientific head. As illustrative of this view, I may 
cite the fact that during one-fourth the existence of the Naval Observa- 
tory the publication of the annual volumes of observations was entirely 
Omitted, for the reason that only one or two observers made any observa- 
tions worth publishing. The most important want of national astronomy 
at the present time is general tables of the stars and planets correspond- 
ing to the present state of practical astronomy; and it is a want which 
can, in its full extent, be supplied only by a large and well-organized 
observatory, securing the co-operation of many minds in the work of 
observation and calculation. I am unable to see how such a work as 
this can be successfully executed, except under constant scientific super- 
vision of the establishment. 

2. It seems to me that a new observatory should be built and admin- 
istered with some one or more well-defined objects in view, and that 
these objects should be those of the fulfillment of which science stands 
most in need. Scientific control in some form would, I think, at least 
tend to assure the public that this end was being secured, though it 
might be executed by a commission or a board as well as by a single 
person. 

3. I think that individual astronomers of talent are more secure in 
the recognition of their scientific claims under a head professionally in- 
terested in the advancement of science. It is a part of the law of scien- 
tific publication — unwritten, indeed, but universally recognized in the 
scientific world — that every man doing original work should be recog- 
nized in its publication as the author of it. But, during more than half 
of the existence of the Naval Observatory, this right was not recognized, 
the name of the author being either entirely suppressed, or only men- 
tioned in some other place than the title-page of the work. That this 
is not now the case is due solely to the liberality of yourself and of your 
immediate predecessors. • 

Very respectfully, your obedient servant, 

SIMON NEWOOMB, 
Professor, United States Navy. 
Bear-Admiral John Bodgers, IT. S. N., 

Superintendent of the Naval Observatory, Washington. 



Observatory, Washington, November 24, 1877. 

Admiral: Referring to the questions upon which you desire the 
opinions of the professors at the Observatory, I have to say : 

1st. That, in my opinion, it would be highly detrimental to the inter- 
ests of the Observatory, and to a less but still an important degree to 
those of the Navy, should the connection between them be severed. 

2d. On the second point, I am of the opinion that the scientific head 
of the Observatory should be a professional astronomer. It does not 
seem essential that be should be the executive head, although this is 
the case at Greenwich, Paris, &c. At Greenwich, the Royal Observa- 
tory is under the admiralty, by whom a civilian (Astronomer Royal) is 
designated to direct the astronomical work of the institution. 

The observatory is yearly inspected by a board of visitors, reporting 
to the admiralty, and, from 1836, the date of appointment of the first 
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board of visitors, until 1877, no change in this respect has been found 
desirable. The Astronomer Royal of England has, since 1675, over two 
hundred years been appointed in this manner from the distinguished 
professional astronomers of England, and has been directly responsible 
to the lords Of the admiralty, and the system has worked well for two 
centuries. Although the United States Naval Observatory has attained 
great usefulness under the present system, there was a period of twelve 
years, in its short life of thirty-two years (over one-third), when its 
energies and its appropriations were diverted from its proper field, astron- 
omy, and devoted to another subject, no less important, indeed, but a 
subject not intended to absorb all its energies. During this time, two 
professors of the Navy, in spite of many obstacles, by their efforts saved 
it from total inaction in its own field. This is not likely to occur again; 
but under a professional astronomer it could not occur. 

I therefore respectfully submit that, in my opinion, the best interests 
of the Navy and of the Observatory would be forwarded by making a 
professional astronomer the scientific head of the observatory, and by 
retaining the Observatory directly under the Navy Department. While 
this is, in my opinion, best, the present efficiency of the institution shows 
that no change is imperative. 

Very respectfully, your obedient servant, 

EDWARD S. HOLDEN, 

Professor. 

Rear- Admiral John Rodgers, U. S. N., i 

Superintendent United States Naval Observatory. 



No. 14.— REPORT ON FRESH- WATER BASIN NEAR NORFOLK. 

United States Navy- Yard, League Island, Pa., 

September 22, 1877. 

Sir : The board of civil engineers, constituted by order of the Navy 
Department, dated 5th September, 1877, to locate and prepare plans and 
estimates of cost of a fresh- water basin for iron vessels, in the immedi- 
ate vicinity of the Norfolk navy-yard, has the honor to submit the 
following report : 

The board, convened at Norfolk on the 12th of September, and entered 
immediately upon its duties. Having finished the necessary examina- 
tions in the vicinity of Norfolk, the board adjourned to League Island 
navy-yard, where it reassembled on the 19th and continued in daily 
session until the 22d, on which day it was dissolved, its duties having 
been completed. 

Norfolk navy-yard is situated about one and a quarter mile above the 
city of Norfolk, on the southern branch of the Elizabeth River, a short, 
tidal, salt-water stream of considerable width, having several small 
fresh-water affluents. The maps accompanying this report show the 
topography and hydrography of the section of country examined in re- 
lation to the subject before the board. The general features of the land 
in the vicinity of the river and its branches, as far up as the village of 
Deep Greek, are a nearly level surface from four to ten feet above ordi- 
nary high tide, a sandy soil from ten to twelve feet deep resting upon au 
irregular stratum of gravel and clay, generally several feet in depth, 
with an underlying substratum of hard, impervious clay at a depth of 
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from fifteen to twenty-five feet below high water. Bordering the creeks 
and bayous are considerable areas of marsh-land at high-water level. 

The Elizabeth River, in front of the navy-yard, has a width of about 
six hundred and fifty feet from the navy-yard quay-wall to the harbor 
commissioners' line on the opposite side qf the river. Above, the width 
of the deep-water, channel decreases and becomes quite irregular, 
although the shoal- water enlarges to a width of half a mile. There is 
a depth of water of about thirty feet at mean low tide in front of the 
navy-yard, but above the yard the depth decreases to about twenty feet. 
In approaching the general question of the location and construction of 
a fresh-water basin, three principal subjects were presented for consid- 
eration : 

1. The most convenient and useful location for the basin in its rela- 
tions to the navy-yard, and the general requirements of the Navy, having 
due regard to economy in the purchase of the necessary site. 

2. The best and most economical plan of fresh-water supply. 

3. The most economical mode of construction consistent with useful- 
ness and durability. 



The instructions to the board were, that the location of the basin 
should be "In immediate connection with the navy-yard," and the iuter- 
ests of the service alike seemed to demand that the basin should be 
established at a point easily accessible from the yard by both land and 
water. The land on the banks of the river below the navy-yard being 
occupied with buildings, wharves, and other improvements, especially 
on the navy-yard side of the stream, was deemed too valuable to be 
applied to the purpose contemplated. Above the navy-yard, within a 
practical distance on either shore and including the shore opposite the 
yard, are*several localities that were carefully examined and considered 
by the board in regard to their adaptability as sites for the proposed 
basin. 

Opposite the lower end of the navy -yard is a point of land known as 
St. Helena, embracing about twenty-six acres belonging to the govern- 
ment, and occupied in connection with the yard, for ordnance purposes. 
Above and adjoining this point is a tract of land known as Cedar Grove, 
inclosing a small shallow creek or bayou, which has been proposed by 
the owners of the property as a suitable place for a basin. A similar 
tract, but having a larger creek, situated a short distance above on the 
same side of the river, was also suggested as a desirable location. The 
board having carefully weighed the reasons in favor of these sites, was 
led to reject them on account of the higher price of the land and im- 
provements, the extra cost of excavating the basin by reason of the 
considerable elevation of a portion of the land, the increased cost of 
water-supply as hereafter explained, and mainly on account of the im- 
portance of having the basin within easy communication with the navyr 
yard by land as well as by water. On the western, or navy-yard side 
of the stream, two locations were examined, one at Back Greek and one 
at Paradise Greek. The water basin in each of these localities is larger 
than those on the opposite side of the stream and the construction of a 
basin would involve less dredging. Paradise Greek possesses the slight 
advantage over the lower site of having a narrower entrance between 
the points of the high land, and a larger and deeper body of water, so 
that the excavation of a basin could be made at less cost. It has also 
the advantage of being about a mile nearer the source of water-supply 
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than the lower location. An objection to this site lies in the fact that 
the creek is used for the purposes of water-communication by persons 
owning the property on the upper part of the creek. The main objec- 
tion, however, and one that in the opinion of the board is sufficient to 
cause the rejection of this site, is its great distance from the navy -yard, 
rendering land-communication costly and impracticable. 

The only remaining location considered worthy of examination was a 
tract of land embracing Back Greek and lying adjacent to the upper 
end of the navy-yard. The basin, if located on this tract, would be 
almost entirely within the low-water line and therefore easily excavated. 
A considerable part of the land around the basin would be nearly at 
the height of the established grade of the navy yard, and the remainder 
could be easily filled to that height. The land between the basin and 
the navy-yard, needed in part for the purpose of communication, also 
requires but a moderate amount of filling, easily made with the material 
excavated from the basin. The whole tract of land intervening between 
the basin-tract and the navy -yard would be very valuable and in fact 
almost indispensable for the future extension of the yard, and could be 
placed at the proper grade with a very moderate expenditure. The cost 
of the land would doubtless be more than at Paradise Creek, and the 
expense of obtaining fresh water would also be greater; but, taking all 
things into consideration, a fresh-water basin could be constructed on 
this tract with a smaller expenditure than at any other point. In the 
opinion of the board the comparatively unimportant objections to this 
location are far more than counterbalanced by the reasons in its favor 
above mentioned, and especially by the very important and even para- 
mount advantage that would be gained by the selection of this tract on 
account of its being within a practicable distance from the navy-yard. 
In view of these facts, and other minor reasons carefully considered, the 
board has unanimously arrived at the conclusion that the Back Creek 
tract, as shown by the accompanying plans, best combines all the requi- 
rements for providing in the most convenient, feasible, and economical 
manner a fresh- water basin of large dimensions, in. immediate connec- 
tion with the yard. The board therefore has selected this site as best 
adapted to the purpose. 

U. 

The second general division of the subject, the supply of fresh water 
for the basin, received the careful consideration of the board, the more 
especially on account of the intrinsic difficulties and the importance of 
the problem. This question resolved itself into several sections, each of 
which was duly investigated : 

1. The source of supply. 

2. The quality of the water obtainable. 

3. The quantity and permanence of supply. 

4. Cost. 

5. Method of construction of works. 

I.-r-The sources from which a supply of fresh water might be obtained 
in this vicinity have been examined at different times during the last 
half century, by various persons in the interests of the United States and 
the cities of Norfolk and Portsmouth. The results of these examina- 
tions show six sources from which it is more or less practicable to obtain 
a supply of water : 

1. West Keck Eiver, in Princess Anne County. 

2. Moore's Bridge and the small lakes in that locality, in the same 
county. 
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3. The East and West branches of the Nansemond River, near Suf- 
folk. 

4. Deep Greek. 

5. Lake Drummond, in Dismal Swamp. 

6. IJhe Dismal Swamp Canal. 

II. — The quality of the water in the West Neck River is inferior, be- 
ing at times brackish from the influx of salt water from Currituck Sound, 
as stated by Mr. W. J. McAlpine in his report on the Norfolk water-sup- 
ply. The water obtainable from the second source is of good quality, 
but deeply colored with vegetable matter. The Nansemond water is of 
excellent quality, and but slightly tinged with color. The waters from 
the last three sources mentioned are similar in quality, that of Lake 
Drummond being the purest and least discolored. The DismaJ Swamp 
Canal is fed from Lake Drummond and Dismal Swamp, and a consider- 
able overflow enters Deep Greek, except during the dry summer months. 
The Lake Drummond and canal waters are stained a wine color by the 
vegetable matter of the Dismal Swamp, mainly by the juniper or white 
cedar. This has been supposed by some to contain tannin and vegetable 
acids sufficient to corrode iron. If such were the case, it would, of course, 
preclude the use of this water for floating iron vessels ; but the observed 
facts do not sustain that theory. A few years ago the lock-gates of the 
canal-feeder from Lake Drummond were removed after having been im- 
mersed in the water twenty-three years, and the iron-work was found 
nearly free from oxidization. Similar conditions have been noticed in 
other cases, and the board observed iron-work that had been exposed to 
this water for many years without injury. Chemical tests of the water 
confirm the results of these practical observations. 

III. — The quantity of water required for the purposes of a fresh- water 
basin is of course somewhat problematical, owing mainly to the uncer- 
tainty as to the size and number of vessels that the future need of the serv- 
ice may require to pass through the tidal lock. After dqe consideration 
the board fixed the size of the proposed basin at twenty acres, and esti- 
mated the probable future maximum lockage per month at fifteen vessels 
of two thousand tons each. This attempt at an exact determination of a 
matter so far in the future, and possessing such variable and indeterminate 
conditions, is made only because the estimate of the water-supply renders 
such a basis of calculation necessary. An allowance of 50 per cent on 
the tonnage of each vessel is made for waste in lockage. The amount of 
evaporation in an open basin i n the latitude of Norfolk, 36° 50 7 , and so near 
the sea, may be safely taken at an average of two-tenths of an inch per day 
during the hot summer months, with a maximum of three- tenths during 
short periods. As there is no month without some rain-fall, the compen- 
sation from that source and from dew will reduce the net average evap- 
oration, in a summer month of minimum humidity, to about fifteen hun- 
dredths of an inch per day. The percolation from the proposed basin, 
constructed as designed, will be very slight, as the head of water 
will never exceed six feet at ebb tide, and will generally be but three 
feet at such time and only a few inches at high tide. The ground sur- 
rounding the basin will be mostly mud and clay, saturated with water 
at each tide, and consequently almost impervious to the water in the basin. 
The allowance for percolation is therefore small. The leakage from the 
lock and dam involves a small loss, which has also been taken into con- 
sideration. The water required under these assumed conditions has been 
calculated at a maximum of seventy-five thousand cubic feet per day. 
For some years to come a smaller quantity would doubtless suffice. 

Of the six sources of supply named, the first three and the fifth would 
furnish a much larger quantity than would be needed. The supply from 
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Deep Creek would probably not be reliable in periods of extreme drought 
unless increased by a feeder from Lake Drummond or the canal. The 
quantity of water that could be drawn from the Dismal Swamp Canal 
without interfering with its navigation would be sufficient, except dur- 
ing a portion of the summer months. Daring extreme drought in those 
months, especially should the navigation of the canal increase very con- 
siderably and its condition remain as now, there would be a considerable 
deficiency. This could be obviated by deepening the feeder from Lake 
Drummond to the canal, as the capacity of the lake is great enough to 
furnish a sufficient and permanent supply. It is the understanding of 
the board that neither the Dismal Swamp Canal Company nor any other 
parties have exclusive* control of the waters of Lake Drummond, the 
State of Virginia still retaining its right to grant to others the privilege 
of using a portion of the water. This right it has recently exercised in 
an act chartering the Portsmouth Water Company. 

IV. — The cost of the works necessary for obtaining a supply of water 
from several of the sources mentioned would be so great as to exclude 
them from the number available for the purposes in view. This excess- 
ive cost would be caused in part by the long lines of pipe to be laid, 
and in part by the necessity of pumping the water to obtain the proper 
head. These objections apply to the first, second, and third sources of 
supply, which were therefore excluded from further consideration by 
the board. The necessity of pumping, to obtain a head of water from 
Deep Creek, taken in connection with the probable deficiency in the 
quantity of water from that source during periods of drought, led the 
board also to reject that plan. The fifth or Lake Drummond source of 
supply would involve a very expensive construction should a pipe line 
be built from the lake, a distance of nearly twenty miles. An open 
canal could be built from the lake to the northern end of the swamp, to 
connect with a pipe line from thence to the basin. Such a canal would 
be cheaper than an iron pipe, but the advantages gained by the construc- 
tion of a canal could be obtained in a much cheaper manner by deep- 
ening the feeder from the lake to the Dismal Swamp Canal and laying 
a pipe from the canal at Deep Creek to the basin. As the United States 
has a two-fifths interest in the canal, it is probable that the deepening 
of the feeder could be arranged without difficulty. The cost of the 
deepening would be from seven thousand to ten thousand dollars. The 
adoption of this plan would be identical with that mentioned as the 
sixth, or Dismal Swamp Canal source of supply. The cost of this sixth 
plan would be much less than any of the others, while it would also 
possess all the essential advantages of the other plans. The cost of con- 
struction, therefore, determined the source of supply and the board de- 
cided in favor of the line from the Dismal Swamp Canal. 

V. — The method of construction recommended is, to carry a line of 
fifteen-inch pipe from the canal above the locks at Deep Creek in a 
nearly straight line to the basin. At the lowest stage of water in the 
canal and the highest proposed level in the basin there would be a head, 
or fall of water in the pipe, of eight feet. With a fifteen-inch pipe 
and that head the delivery would be 96,000 cubic feet of water per day, 
which would furnish the 75,000 cubic feet estimated as required and 
leave a liberal allowance for leakage and other waste. In case the sup- 
ply of water from the canal shall be found insufficient for the basin, an 
additional and abundant supply could be obtained by deepening the 
feeder from Lake Drummond, as already mentioned. Accompanying 
this report is a profile of the proposed line of water-supply, prepared 
chiefly from a survey made for the Navy Department by Colonel Bald- 
win, civil engineer, in the year 1828. 
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III. 

The third general division of the subject before the board, the most 
economical mode of construction consistent with usefulness and dura- 
bility, was examiued as carefully and as much in minutiae as practicable. 

1. The best method of constructing the works necesary for the water- 
supply Jias already been mentioned under that head. Pipes of wood, 
cement^ and sheet-iron, and other materials, have been proposed and 
used for various water- works ; but the best practice of engineers has 
decided that, for durability, efficiency, and ultimate economy, cast-iron 
water-pipes are the best. The board, therefore recommends that material 
for the proposed pipe line from the canal at Deep Greek to the basin. 
Should it become necessary to increase the water-supply by deepening 
the feeder from Lake Drummond to the Dismal Swamp Canal, as before 
mentioned, the work can be best accomplished by dredging and throw- 
ing out the material on either side, work that can be done at a very lim- 
ited cost, so that the expense of dredging out the feeder its entire length 
of three and a half miles would not exceed ten thousand dollars as stated. 

2. The construction of the basin in an economical manner, and yet 
with due regard for the durability that should appertain to government 
works of this character, was a subject involving many important ques- 
tions that were carefully considered by the board. The discussion of 
the plans suggested for, the various works would be too long t to enter in 
this report. The board therefore confines itself maiuly 4 to a statement 
of its conclusions and a general description of the works recommended 
for the object in view. 

After the selection of the Back Greek tract as a site for the proposed 
basin, its exact location at a distance of 1,000 feet from the upper 
end of the navy-yard was made for two reasons : First, to lessen the 
amount of excavation as much as possible; second, to reserve ground 
and water-front for future addition to the navy yard, should its exten- 
sion become necessary. It was deemed inexpedient for several reasons, 
mainly those of ecouomy, to locate the basin so far to the front as the 
probable quay-wall line of the navy-yard extension, and therefore the 
position of the basiu was fixed, as represented on the plans, at a distance 
of 350 feet from the proposed quay-wall line. The size of the proposed 
basin has been fixed at 900 feet by 968 feet, making 20 acres, iucluding 
that part of the entrance lock within the rectangle of the basin. The 
entrance or tidal lock, as shown by the plans, has a length of 400 feet 
between the gates with a width of 80 feet at the water-line, and has two 
flooding gates, the inner one of which can be placed at three different 
points, so as to make a lock-chamber of 200, 300, or 400 feet in length, 
as desired. To economize in construction, three- fourths of the lock is 
placed within the basin. Should the navy-yard hereafter be extended, 
and the quay- wall built on the line now projected, the lock-chamber can 
be lengthened, if desired, or an entrance-slip carried out to the quay- 
wall. It is proposed that the basin be excavated by dredging and the 
material mainly disposed of in filliug up the low ground of the area to 
be acquired. The height of the water in the basin is designed to be 
kept usually at or a little above ordinary high tide, and as the water 
in the basin, and generally^that in the lock, will be fresh timber- 
work can be used in the construction of the walls without fear of 
injury from the teredo navalii. Advantage has been taken of that fact 
to design a cheap but efficient and durable form of retaining or basin 
wall, aa shown by the plans submitted with this report The work above 
low-water line is proposed to be of stone, in order to insure the dura- 
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bility of the structure. The walls of the tidal lock are proposed to be of 
timber crib-work surmounted with stone, as shown by the plans. The 
outer ends of the walls, however, for a distance of 40 feet, will consist 
of heavy stone abutments rising from a depth of 30 feet below low water 
and grooved to receive the floating gate. The abutment-wings, each 
200 feet long, will be formed of timber crib-work surmounted with a 
stone wall. That portion of the wood- work of this crib that will pro- 
ject above the mud slope and be exposed to the salt water it is proposed 
to protect from the teredo by a facing of stone about 2J feet thick, 
clamped to the timber and supported by projecting offsets in the crib. 
The bottom of the crib will project in front sufficiently to give a firm 
base. By this plan an economical structure can be formed that will be 
durable in salt water and resist the encroachments of the teredo. The 
sill of the outer gate is to be formed by a timber floor, 40 by 80 feet, 
supported by two rows of 12-inch sheet-piling and six rows of round 
piles, the outer face of the entrance and 40 feet on either side being pro- 
tected by an additional row of 12-inch sheet-piling. Further protection 
to the outer sill, the abutments and the wing-walls, will be afforded by 
riprap, as may be found necessary. The sill for the inner floating gate 
in its three positions will be formed in a similar but less expensive man- 
ner. No floor is deemed necessary for the outer portions of the lock- 
chamber. 

3. The estimated cost of the fresh- water basin and the works apper- 
taining to it is as follows : 

Land. 

To be purchased, 81.5 acres, <© $150 $12,225 00 

Basin. 

992,000 cubic yards dredging, <8> 10 cents $99,200 00 

3,936 linear feet basin-wall, of masonry, with pile foundations. 

<3>$35 137,760 00 

840 linear feet lock-chamber wall, of masonry and crib- work, 

<3>$40 33,600 00 

2 abutment- wings, cribs, with masonry face and wall 33, 113 00 

2 masonry abutments 51,200 00 

2 gates of iron, and appliances 35,000 00 

1 outer-gate floor, sill, and apron 31,550 00 

3 inner-gate sills, &c 20,522 00 

Total for basin proper 441,945 00 

Water-supply. 
27,264 linear feet of 15-inoh oast-iron pipe, laid, including valves 

and other appurtenances, ® $2.84 $77,430 00 

Cost of deepening feeder of canal if found necessary 10, 000 00 

Total for water-supply 87,430 00 

Aggregate estimated cost 541,600 00 

The quantity of land deemed desirable to purchase, including all above 
the low-water mark within the boundary-lines, as shown by the accom- 
panying plans, is 81.5 acres. The cost of this land, it is thought, should 
not exceed $150 per acre, including the water-front. Should the navy- 
yard be extend to the proposed quay- wall line, the whole territory added 
to the yard, including the 81.5 acres purchased, would be 157.8 acres. 

From the foregoing estimates it will be seen that the relative cost of 
the more important parts of this work is as follows : 

Peroent 

Land 2.25 

Basin 31.60 

Water-supply ■. 16.15 
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P Iu regard to the basin proper, it may be remarked that a cheaper or 
make-shift plan of construction might have been adopted by simply pro- 
viding for dredging ont the basin and making no wall excepting on the 
water-front ; bnt such a basin would be very inconvenient and expensive 
in use, and the source of constant expense in dredging to keep the 
proper depth of water, and is not considered by the board as either de- 
sirable or practicable. The front wall or dam and the entrance lock are 
designed upon plans as economical as possible, consistent with dura- 
bility, in such an exposed situation. 
We have the honor to be, very respectfully, your obedient servants, 

FEANKL1N A. STEATTON, 

Civil Engineer, U. 8. N. 
A. G. MENOOAL, 

Civil Engineer, U. S. N. 
U. S. G. WHITE, 

Civil Engineer, U. 8. X. 
Ke<ir- Admiral John C. Howell, U. S. N., 

Acting Secretary of the Navy. 



No. 15.— STATEMENTS OF INDEBTEDNESS. 

£latcin>ni showing the indebtedness of, and the amounts due, the Bureau of Provisions and 

Clothing, June 30,1877. 





Provisions 


Clothing. 


Pay. 


Contingent. 


Total. 


Amount of bills unpaid 

Due the various bureaus 


♦55, 846 31 
37 07 

285,749 77 

4,909 89 


$385,189 08 


#28,500 00 










Due " Pay of the Navy " on account of 
purchases and expenses of storehouses 
abroad 


3,489 05 




$4,548 30 




Due hospital fond 






To pay freight on foreign stations 






3,935 91 
















266, 536 04 


388,678 13 


28,500 00 


8. 484 21 


1712, 198 38 


Amounts due Boresu of Provisions and 
Clothing from other bureaus 


3,887 65 


1,114 71 
339,200 23 




2,077 70 




Amount due "Clothing" on account of 
clothing issued and checked against 
appropriation " Psy of the Navy " .... 






Doe the bureau from the Marine Corps.. 


1,699 74 


















5,587 39 


340, 314 94 




2,077 70 


347,980 03 








July 1. 1877, balance, indebtedness of 
bureau . 


280,948 65 


48,363 19 


28,500 00 


6,406 51 


364,218 35 





Statement of indebtedness, Bureau of Construction and Repair. 

See page 280, amount there stated $1,426,228 13 

Harlan <fc Hollingsworth Co., 1876, on account of Ranger and Pilgrim.. 2,248 10 

8. P. Brown, 1877, timber 7,680 00 

Total 1,436,156 23 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



UMVBWTY OF MCHMAN 

HIMilllllH 

3 9015 02595 0885 




Google 




MMH 



